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Date: 16 August 1999
To: Bechtel Hanford, Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-BC Areas - Full Protocol - Waste Site Group 3 Overburden
Subject: Radiochemistry - Data Package No. H0409-TNU (SDG No. H0409)

INTRODUCTION Z 5 2
This memo presents the results of data validation on Summary ~ ~fM age No.
H0409-TNU which was prepared by Thermo NUtech (TNU). A list of samples
validated along with the analyses reported and the requested analytes is provided
in the following table.

Sample ID Sample Date Media Validation Analysis.

BOVFL1 05/18/99 Soil C See note 1

SOVFL2 05/18/99 Soil C See note 1

BOVFL3 05/18/99 Soil C See note 1

BOVFL4 05/18/99 Soil C See note 1

BOVFL5 05/18/99 Soil C See note 1

BOVFL6 05/18/99 Soil C See note 1

BOVFM3 05/18/99 Soil C See note 1

BOVFM4 05/18/99 Soil C See note 1

BOVFM5 05/18/99 Soil C See note 1

BOVFM6 05/18/99 Soil C See note 1

1 - Gamma spectroscopy; alpha spectroscopy (isotopic uranium, isotopic plutonium and americium-
241); total strontium; nickel-63.

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:
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Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

" Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months with liquid scintillation requiring analysis within 7 days of distillation.

Due to the isotopic plutonium analysis being conducted 5 days after the other
samples in the SDG, all isotopic plutonium results in sample BOVFL4 were
qualified as estimates and flagged "J".

All holding times were acceptable.

* Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five- times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the highest blank concentration are not
qualified.

Due to the blank analysis being conducted 3 days later than the SDG, all
isotopic uranium results were qualified as estimates and flagged "J".

Due to blank analysis MDAs up to 10,000 times the TDL, all gamma
spectroscopy results in sample BOVFL1 were qualified as estimates and flagged
"J".

All other blank results were acceptable although the MDA exceeded the TDL for
U-238 (GEA).
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Equipment Blanks

One equipment blank (BOVFM6) was submitted for analysis. Uranium-233/234,
uranium-238 (alpha spec), potassium-40, radium-226, radium-228, thorium-228
and thorium-232 were detected in the equipment blank. Under the BHI
statement of work, no qualification is required.

Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 70-130% or
±3 sigma. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radioisotope of interest with the yield of the tracer being
used in calculating sample activity. The acceptable range for tracer recovery is
20% to 105%. Spike sample results outside the above ranges result in
associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

All accuracy results were acceptable.

* Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
30 percent, the results are acceptable. If either activities are less then five
times the CRDL, a control limit of less than or equal to two times the CRDL is
used for soil samples and less than or equal to the CRDL for water samples. If
either the original or replicate value is below the CRDL, the applicable control
limits are less than or equal to the CRDL for water samples and less than or
equal to two times the CRDL for soil samples. If the RPD is outside the
applicable control limit, associated results are qualified as estimated detects or
estimated non-detects.

The isotopic uranium duplicate analysis was conducted 3 days later than the
SDG, however, no qualification is required under the BHI statement of work.

Due to the lack of an associated duplicate analysis, all gamma spectroscopy
results in sample BOVFL1 were qualified as estimates and flagged "J".

All duplicate results were acceptable.
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Field DuDlkcate Samoles

One pair of field duplicate samples (samples BOVFM4/BOVFM5) were submitted
to TNU for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. All field duplicate results were acceptable.

" Detection Levels

Reported analytical detection levels are compared against the 100 Area
Remedial Action Sampling and Analysis Plan target detection limits (TDLs) or the
contract specified MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. The reported detection limit
exceeded the TDL for uranium-238 (GEA) in all samples; europium-155 in
samples BOVFL1, BOVFL2, BOVFL3, BOVFL4, BOVFL6, BOVFM3 and BOVFM6;
europium-1 52, uranium-235 (aspec) and uranium-235 (GEA) in sample BOVFL1;
uranium-235 (GEA) in sample BOVFL2; and uranium-235 (aspec) in BOVFL3.
Under the BH1-I statement of work, no qualification is required. All other reported
laboratory MDAs were at or below the analyte-specific TDL or contract specified
MDA.

* Completeness

Data Package No. H0409 (SDG No. H0409) was submitted for validation and
verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to blank analysis MDAs up to 10,000 times the TDL, all gamma spectroscopy
results in sample BOVFL1 were qualified as estimates and flagged "J". Due to the
lack of an associated duplicate analysis, all gamma spectroscopy results in sample
BOVFL1 were qualified as estimates and flagged "J". Due to the isotopic
plutonium analysis being conducted 5 days after the other samples in the SDG, all
isotopic plutonium results in sample BOVFL4 were qualified as estimates and
flagged "J". Due to the blank analysis being conducted 3 days later than the
SDG, all isotopic uranium results were qualified as estimates and flagged "J".
Data flagged "J" is an estimate, but under the BHI validation SOW, the data may
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be usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

The reported detection limit exceeded the TDL for uranium-238 (GEA) in all
samples; europium-155 in samples BOVFL1, BOVFL2, BOVFL3, BOVFL4, BOVFL6,
BOVFM3 and BOVFM6; europium-152, uranium-235 (aspec) and uranium-235
(GEA) in sample BOVFL1; uranium-235 (GEA) in sample BOVFL2; and uranium-235
(aspec) in BOVFL3. Under the BHI statement of work, rio qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000009

SDG: H0409 I REVIEWER: DATE: 8/16/99 PAGE_1_OF_._
ITLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Gamma Spectroscopy J BOVFL1 Blank analysis
MDAs greatly
exceeded TDLs

Isotopic Plutonium J BOVFL4 Sample not run
with SDG

Isotopic Uranium J All Blank analysis
not conducted
with SDG

Gamma Spectroscopy J BOVFL1 No duplicate
analysis



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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Sample Walther. B0VFLl BOVFL2 BGVFL3 _ BOVFL4 BGVFL5 BGVRL6 BGVFM43 BOVFM4 BOVFM5 BOVFM6

Location Overb~urden .Overburden 0 vaerfren oveburden Oviarburden 0verbuoden OverbWrdn oerurden Overburdlen Overburden
R.mark . Al A2 A3 A4 B 5 Be 67 Be Duplicate Eup ln
Sample Date 051999 05/19/99 05/18199 05/18/99 05/18/99 05/18/99 05/18/99 05/18/99 05/18199 05/18199
Red..hernist'vy CRDL Raw*l Q R.*Lut 10 Result Q Result Q Bookl 0 Result a Rataft 10 Rowult 0 Retelt 10 ft.ul Q
Urankum234 0.1 0.652 3 0.52911 0.446 J 0.531 J 0.549 J 0.504 J 0.519 1 0.430 J 0.4321J 0.237 J

Uraniun-235 0.1 0.093 UJ 0.041 JUJ 0.016 LU 0.034 UJ 0.020 UJ 0.020 LU 0.096 UJ1 0.073 UJ1 0.040 UJ 0.021 U
Urankum238 0.1 0.371 J 0.5041J 0.563 J 0.522 J 0.682 J 0.588 1 0.550 J 0.490 J 0.515 J 0.229 J

Plutoniumr-238 0.1 -0.014 U 0.008 U 0.006 U 0.018 UJ 0.008 U 0.008 U 0 U -0.007 U 0.013 U 0 U

Pltnioo-239/40 0.1 0.035 U 0.016 U 0.006 U 0.028 U 0.039 U 0.008 U -0.007 U -0.007 U 0 U -0.014 U

Ni.k.1-63 30 -0.027 U 0.772 U 0.418 U -0.259 U 1.42 U 0.680 U .1.06 U 0.987 U -1.14 U -0.379 U

Ameridiuo-241 0.1 -0.004 U -0.018 U 0 U 0 U 0 U 0.003 U 0.008 U 0 U 0.003 U -0.003 U

Strmnm Itotall 1 0.146 U 0.125 U -0.217 U 0.131 U 0.166 '0.023 U -0.033 U 0.001 U 0.028 U -0.007 U
Pot...kwm-40 12.1 J 25.6 11.4 11.6 11.4 11.6 12.21 11.8 11.3 10.8

Cobalt 60 0.05 U UJ U U U U U U U U U U 0.051 U U Ulu U U
Cesionm 137 0.05 17.2 J a.17 1.14 2.36 1.14 0.394 1.63 0.029 0.0231 U U
Eumpium 152 0.1 U Lu U U U U U U U U U U U U U U U U U U
Etweppirn 154 0.1 U UJ U U U U U U -- UU U U U U U U U U uUU

Euampiumn 155 0.05 U UJ U U U U UlI U U I U U U U U U U U U U
Reclitm-226 0.420 J 0.976 0.440 0.437 0.424 0.487 0.463 0.452 0.476 0.198
Rimd m228 0.764 J 1.37 0.631 -0.700 0.589 0.807 0.740 0.674 0.653 0.232
Thoeium228 0.671 J 1.33 0.5761 0.576 0.599 0.590 1 0.654 0.609 0.643 0.224
Th.,ium-232 0.764 J 1.37 0.631 0.700 0.589 0.607 0.740 0.674 0.653 0.232
Amtericitwm-241 (GEA) 0.1 U Uj U U U U U U U U U U uU I U U U U uU

Untnium-238 OGEAI 0.11 u 22 U U U U U U U U - U U U U U U U 0 U U
Urankarm-235 1GEA1 0.1 Ul UJ U U U U . U U U2 !L U U U U .U U .U U uU

Page_1 of_1

project: BECHTEL-HANFORD

Laboratory: TNU

SDG: HO409

RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (POI/G)



JLL 22 '99 09:53PM

TXA/RICHXOND
SANPDI DELIVERY GROUP 10409

U905124-01
DATA INERT

SDG 7128 Client/Case no Hanford SDO-HO409
Contact L.A. Johnson Case no TlU-Sfl-20792!

Lab.sample id N90124-1 Client sample id E0VFL1
Dept sample id 7128-001 Locat on~/MiEixic-T- Ur0/C^-VerbUrdtn- 1"A--lLfD------

Received 05/21/99 Collected 05/18/9i 00:50

t solids 96.0 Custody/SAP No 399-002-105 D99-D 2

RESUMl 2# ERR MDA RDL QUALI-

ANAL7Tl CAS NO pCi/g (0CUNT) pCi/g pCi/g FIuRS TEST

Uranium 233/234 U-233/234 0.652 0.19, 0.12 1.0 . u
Uranium 235 15117-96-1 0.093 0.063 0.12 1.0 U U
Uranium 233 U-238 0.371 0.16 0.098 1.0

Plutonium 236 13981-16-3 -0.014 0.014 0.063 1.0 U PU
Plutonium 239/240 PU-239/240 0.035 0.043 0.054 1.0 V PU
Nickel 63 13981-37-8 -0.027 1.8 3.1 30 U NIL
Americium 24 14596-10-2 -0.004 0.017 0.040 1.0 U AM

Total Strontium SR-RAD 0.146 0.14 0.18 1.0 U SR

Potassium 40 13966-00-2 12.1 0.52 0.26 GAN

Cobalt 60 10198-40-0 U 0.024 0.050 U GAN

Cesium 137 10045-97-3 17.2 0.14 0.055 0.10 GAN

Europium 152 14683-23-9 U 0.16 0.10 U GM

3uropium 154 15585-10-1 U 0.083 0.10 U GAN

Europium 155 14391-16-3 U t..3 0.10 U - AN

Radium 226 13982-63-3 0.420 0.078 0.096 0.10 GAN

Radium 228 15262-20-1 0.764 0.11 0.11 0.20 GAN
Thorium 228 14274-82-9 0.671 0.049 0.067 GAN

Thorium 232 TH-232 0.764 0.11 0.11 GAM

Americium 241 14596-10-2 U 0.19 , U SAM

Uranium 238 U-230 U 3.1 U GAN
Uranium 235 15117-96-1 U 0.19 . U GAN

100 B/C Areas-Pull Protocol

DATA SEMTS

Page 1
SUMARy DA7a SECTIOM

Page 12

(10 012

UOV~fl

Lab id TMNC

Protocol Hanford
Version !SL.0LL _

Form DXD-DL

Version 3.06 -
Report date 07/22/99
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JUL 22 '99 09:53PM

TMA/RZCEMOND
SAMPLE DELIVERY GROUP 30409

3905124-02
DATA SHEET

SDG 7128 Client/Case no Hanford SDG-NO409
Contact L.A. Johnson Case no TRB-SED-207925

__Lab-sample id N905124-2 Client sample id EOVPL2

Dept sample id 7128-002 Location/IaWIx 10~LC-ltrburden At--QLID
Received 05/21/99 Collected D5/10/99 09:15
% solids . . .. Custody/SAF No 399-002-105 B99-002

RESULT 2w EE HDA RD. QUALI-

AnALYT CAN no pCi/g (COT) pCi/g pci/g PIs3D TEST

Uranium 233/234 U-233/234 0.529 0.14.. 0.065 1.0 U

Uranium 235 15117-96-2 0.041 0.041 0.079 1.0 U U

Uranium 235 U-238 .0.504 0.14 0.065 1.0 V U
Plutonium 238 13981-16-3 0.008 0.031 0.074 1.0. U PU

Plutonium 239/240 PU-239/240 0.016 0.031 0.074 1.0 U PU

Nickel 63 13981-37-8 0.772 1.6 .2.7 30 U NIL
Americium 241 14596-10-2 -0.018 0.013 0.055 1.0 U AM

Total Strontium SR-RAD 0.125 0.095 0.15 1.0 U OR

Potassium 40 13966-00-2 25.6 0.64 0.26 GAN

Cobalt 60 10198-40-0 U 0.026 6.050 U GAN

Cesium 137 10045-97-3 6.17 0.074 0.027 0.10 . GAN

iuropium 152 14683-23-9 U 0.094 0.10 U GAm

Europium 154 15585-10-1 0 0.090 0.10 U GAM

Europium 155 14391-16-3 0 022JL 0.10 U GAN
Radium 226 13982-63-3 0.976 0.061 0.059 0.10 am
Radium 228 15262-20-1 1.37 0.13 0.13 0.20 GAN

Thorium 228 14274-82-9 1.33 0.042 0.044 GAN

Thorium 232 TH-232 1.37 0.13 0.13 GAM

Americium 241 14596-10-2 U 0.099 , U ON
Uranium 238 U-238 U 3.4 U GAN
Uranium 235 15117-96-1 U 0.14 U GAE

100 B/C Areas-Pull Protocol

DATA SEZTS
Page 2

SUNARY DATA SECTIN
Page 13

('CO013

BOVF.2

Lab id MaxaC
Protocol Eanf.d.
Version Ver 1.0

Form DVD-D1
Version 3.06

Report date 07/22/91



TMA/RICEMOND
SAMPLE DELIVERY GROUP H0409

N905124-03

JUL 22 '99 09:53PM

BEVPL3

DATA SHEET

SDG 7123
contact L.A. Johnson

Client/Came no Hanford

Came no TRB-SPB-207925

Lab sample id N905124-03 Client sample id BOVF__3

3 i t sample id 72flJf---L . Location/Matrix-100-/C overburden-"A"-.SOLID -

Received 05/21/99
& solids 95.9

Collected
Custody/SAF No

05/18/99 09t40
399-002-15 B99-002

100 B/C Areas-Pull Protocol

DATA SEEETS
Page 3

SUMMARY DATA SRCiOn
Page 14

0CC 014

<1 t41

SDO-H0409

RESULT 2a ERR HDA RDL QUALI
AMA"YTR CAB NO PCi/g (COWu) pai/g pCi/g PIERG TEST

Uranium 233/234 U-233/234 0.446 0.16 0.10 1.0 k 5 U

Uranium 235 15117-96-1 0.016 0.032 0.12 1.0 U U
Uranium 238 U-238 0.563 0.19 0.10 1.0 4' U

Plutonium 238 13981-16-3 0.006 0.024 0.057 1.0 U PU
Plutonium 239/240 PU-239/240 0.006 0.016 0.066 1.0 U PU
Nickel 62 13981-37-8 0.418 1.6 2.6 30 U N1_L

Americium 241 14596-10-2 0 0.017 0.041 1.0 U AN

Total Strontium SR-RAD -0.217 0.30 0.43 1.0 U St

Potassium 40 13966-00-2 11.4 0.31 0.12 GAN

Cobalt 60 10198-40-0 U 0.012 0.050 U GAN

Cesium 137 10045-97-3 1.14 0.026 0.016 0.10 GAN

Europium 152 14683-23-9 U 0.038 0.10 U CAN

Europium 154 15585-10-1 U 0.044 0.10 1 GAN

Europium 155 14391-16-3 U 0.060 0.10 U GAN

Radium 226 13982-63-3 0.440 0.027 0.025 0.10 GAm

Radium 228 15262-20-1 0.631 0.068 0.065 0.20 GAN

Thorium 228 14274-82-9 0.576 0.019 0.019 GAN

Thorium 232 TH-232 0.631 0.068 0.065 GAN

Americium 24. 14596-10-2 U 0.045 U GAm

Uranium 238 U-238 U 1.7 U GAm

Uranium 23S 15117-96-1 U 0.072 U GAN

Lab id TMAtC
Protocol Hanford
Version Ver 1.0

Form rzDBZD-D
Version 3. -

Report date 07/22/99



B905124-04

TiA/RICHMOND
SAMPLE DELIVERY GROUP E0409

DATA SKEET

C Do 712 h
Contact L.A. Jcknoon

Client/Case no Hanford
Case no TRB-SRE-207925

T-a% ample Id.N9l512l-rD Client sample id BOVFL4
Dept sample id 712-004 Location/Matrix 100 fTCOverbffder -SItr.D

Received 05/21/99
% solids 96.-3.

Collected
Custody/SAP No

OS/1/99 10:00
399-002-1dS B99-002

RESULT 2t ER aMA RMa OUALZ-
ANALfTT CAS no pCi/g (COUT) pCi/g pCI/g PImS TEST

Uranium 233/234 U-233/234 0.531 0.16 0.071 1.0
Uranium 235 15117-96-1 0.034 0.045 0.096 1.0 U 5 U
Uranium 238 U-238 0.522 0.14 0.071 1.0 U
Plutonium 233 13941-16-3 0.018 0.037 0.061 1.0 U PC
Plutonium 239/240 PU-239/240 0.026 0.026 0.044 1.0 U PU
Nickel 63 139S1-37-8 -0.259 1.4 2.5 30 U NIL
Americium 241 14596-10-2 0 0.026 0.052 1.0 U AM
Total Strontium SR-KAD 0.131 0.13 0.16 1.0 U SR
Potassium 40 13966-00-2 11.6 0.49 0.25 GAm
Cobalt 60 10199-40-0 U 0.022 0.050 U CM
Cesium 137 1004S-97-3 2.36 0.054 0.032 0.10 GAK

Europium 152 14683-23-9 U 0.073 0.10 U GAN

Europium 154 15585-10-1 U 0.074 0.10 U GAN
Europium 155 14391-16-3 U 0.065 0.10 U GAK

Radium 226 13902-63-3 0.437 0.043 0.047 0.10 GAN
Radium 228 15262-20-1 0.700 0.12 0.11 0.20 GAm
Thorium 226 14274-62-9 0.576 0.030 0.032 GAN
Thorium 232 TII-232 Q-.700 0.12 0.11 GAN
Americium 241 14596-10-2 U 0.094 U GAN
Uranium 238 U-238 U 2.9 U GAm
Uranium 235 15117-96-1 U 0.094 U AM

100 a/c Areas-Full Protocol

j25r

DATA S5ENT
Page 4

SUMIIAR DATA CTION
Page 1s 000015

B0YVI4

Lab id TmANC
Protocol Hanford
Version Isr±..L..

Form DmDMDB
Version 3.06

Report date 07/22/99



H905124-05

THA/RICINOND
SAMPLE DELIVERY GROUP 30409

DATA SEHZT

JUL 22 '99 09:53PM

L0VFL5

SDG 7129 Client/Case no Hanford SZG-H0409
Contact L.A. Johnson Case no TRB-SB-207925

Lab sample id N905124-0 Client sample id B0VFLS

Deypisampl?^id 7f2~- - -t ocation/Matr-ia-100-B/C Overburden 3WO JgaL
Received 05/21/99 Collected 05/19'/99 10:20
% solids 96.4 Custody/SAF No 399-002-106 B99-002

RESULT 2# 31 MRDA DL QUILt-

ANALYTI cAS no pcI/g (CoUNT) pc±/g pc±/g PIs TEST

Uranium 233/234 U-233/234 0.549 0..14 0.064 1.0 e U
Uranium 235 15117-96-1 . 0.020 0.020 0.077 1.0 U U
Uranium 238 U-238 0.682 0.16 0.064 1.0 At U
Plutonium 238 13981-16-3 0.008 0.031 0.075 1.0 a PU
Plutonium 239/240 P1-239/240 0.039 0.047 0.007 1.0 0 PU
Nickel 63 13981-37-8 1.42 1.7 2.8 30 U NIL

Americium 241 14596-10-2 0 0.015 0.035 1.0 U An
Total Strontium SR-RAD 0.166 0.11 0.15 1.0 SR
Potassium 40 13966-00-2 11.4 0.30 0.12 GAN
Cobalt 60 1019B-40-0 0 0.012 0.050 U GAN

Cesium 137 10045-97-3 1.14 0.023 0.011 0.10 GAN

Europium 152 14683-23-9 U 0.037 0.10 U GAN
Europium 154 15565-10-1 U 0.042 0.10 U GAN

Europium 155 14391-16-3 U 0.045 0.10 U GAN

Radium 226 13982-63-3 0.424 0.028 0.026 0.10 GAN
Radium 223 15262-20-1 0.589 0.056 0.056 0.20 GAM

Thorium 228 24274-82-9 0.59 0.015 0.011 GAN
Thorium 232 TH-232 0.559 0.055 0.056 GAN

Americium 241 14596-10-2 U 0.043 U GAN

Uranium 23 U-238 U 1.6 U GAN
Uranium 235 15117-96-1 U 0.077 U GAN

100 B/C Areas-Full Protocol

naT szom
Page 5

SUMARY DATA SECTION
Page 1 00C016

Lab id MANC
Protocol Hanford
Version Ver 2.0

Form DzlDS
Version L.06

Report date n7/22/99



JUL e_ '99 09:53PM

TMA/RICHKOND
SAMPLE DELIVERY GROUP 30409

N905124-06 BOWLS

DATA BURET

SDG 7126
Contact L.A. Johnuon

Client/Case no Hanford -- SDG-H4 ..
Case no Tl-SBA-207925

Lab sample id N905124-06 Client sample id UOVFL -
Dept sample ~id 7121-006.. La-cE Lanl atrix- -2J-cItOvelburde P-M4ULID

Received L/21/L9Z
1 solids 9S, 5 ---

Collected
Custody/SAP No 999-002-106 DB99-002

RESULT 2# RlR HDA RDL QUKLI-
3E&LI CAS NO pCi/g (COUNT) pCi/g pC±/g FIERS TEST

Uranium 233/234 U-233/234 0.504 0.14. 0.064 1.0
Uranium 235 15117-96-1 0.020 0.020 0.071 1.0 U U
Uranium 231 U-238 0.588 0.14 0.064 1.0 A V
Plutonium 238 13981-16-3 0.008 0.015 0.029 1.0 U PU
Plutonium 239/240 PU-239/240 0.005 0.023 0.042 1.0 U PU

Nickel 63 13981-37-8 0.680 1.8 3.0 30 U fIL

Americium 241 14596-10-2 0.003 0.012 0.022 1.0 U AN

Total Strontium SR-RAD 0.023 0.12 0.15 1.0 U SR

Potassium 40 13966-00-2 11.6 0.55 0.29 GAM

Cobalt 60 10195-40-0 U 0.030 0.050 U GAN

Cesium 137 10045-97-3 0.394 0.036 0.030 0.10 GAN
Europium 152 14603-23-9 U 0.054 0.10 U GAM
Europium 154 15535-10-1 U 0.094 0.10 U GAM

Europium 155 14391-16-3 U 0-.067 0.10 U GAN

Radium 226 13982-63-3 0.407 0.048 0.045 0.10 GAM
Radium 228 15262-20-1 0.607 0.12 0.11 0.20 GAN

Thorium 228 14274-12-9 0.590 0.028 0.026 GAM

Thorium 232 TH-232 0.607 0.12 0.13 GAM

Americium 241 14556-10-2 U 0.031 U GAN

Uranium 238 U-238 V 3.2 U GAN
Uranium 235 15117-96-1 U 0.054 U GAm

100 B/C Areas-Full Protocol

DATA SEETS
Page 6

SuINARy DATA BECTIW
Page 17

o)017

Lab id TWUMC

Protocol Haszgrd
version Mar 1.0

Form UlL- ..
Version .C.

Report date 22/L99M



JLL 22 '99 09:53PM

TMA/RICHMOND
SAMPLR DELIVRY GROUP 30409

2905124-07
DATA SHIET

SDG 7128 Client/Case no Hanford SD0-R0409

Contact L.A. 3ohnson Case no TRB-SBB-207925

T.h..sample id N905124-07 Client sample id DOVFM3
Dept sample id 7l2-007 Location/Matrix 100 U/C Overburdeff"W Oflil

Received 05/.1/99 Collected 05/18/99 12:40
t solids 96.9 Custody/SAW No BS-002-10I-

RESULT 2w ERR MDA RDL amURL-

anALTTE Ca so pci/g (CouNT) pCi/u pCi/s PINS TST

Uranium 233/234 U-233/234 0.519 0.15.- 0.098 1.0

Uranium 235 15117-96-1 0.086 0.074 0.094 1.0 U U
Uranium 238 U-23S 0.550 0.15 0.078 1.0 P a
Plutonium 238 13981-16-3 0 0.028 0.067 1.0 U PU

Plutonium 239/240 PU-239/240 -0.007 0.028 0.067 1.0 U PU

Nickel 63 13981-37-8 -1.06 1.6 2.8 30 U NIL

Americium 241 14596-10-2 0.008 0.017 0.021 1.0 0 AN

Total Strontium SR-RAD -0.033 0.11 0.16 1.0 U SR

Potassium 40 13966-00-2 12.2 0.49 0.24 GAK

Cobalt 60 10198-40-0 0.051 0.023 0.026 0.050 CAN

Cesium 137 10045-97-3 1.63 0.045 0.029 0.10 GAN

Europium 152 14683-23-9 U 0.069 0.10 U GAK

Europium- 154 15585-10-1 0 0.080 0.10 U GAM
Europium 155 14391-16-3 U 0.063 0.10 U GAM

Radium 226 13982-63-3 0.463 0.048 0.051 0.10 CAm

Radium 228 15262-20-1 0.740 0.092 0.092 0.20 CAN

Thorium 228 14274-62-9 0.654 0.029 0.031 CAN

Thorium 232 TE-232 0.740 0.092 0.092 GAm

Americium 241 14596-10-2 U 0.093 0 GAN

Uranium 238 U-23S U 2.8 U GAN
Uranium 235 15117-96-1 U 0.10 0 GAN

100 9/C Areas-Full Protocol

DATA SElTS
Page 7

SUMMARY DATA SECTON
Page 1$

c0 Ct8

aVPM3

Lab id TMAW.

Protocol Hanford
Version Ver 1.0

Form DVD-DS

Version 3J.
Report data 07/22/99

11,110



JLL. ZZ '99 09:53M

THA/RICEKMOND
SAMPL DELIVERY GROUP 80409

N905124-08
DATA SBEZET

SDG 7128 Client/Case no Hanford SDG-H0409

Contact L.A. Johnson Case no Tfl-S-207925

Lab sample id N905124-08 Client sample id EOVFN4

Dept sample id 712.-LU. LSmea-on-matri--00-cvrburden-"N' -40LID_..-

Received 05121/99 Collected 05/1/99 13100
t solids 97.1 Custody/SAP No B99-002-1OB It-02

RZ6ULT 20 SXR MDM MD gUALl-

ANALYTM CAB go RMi/g (COUNT) pCi/g pCi/g FMER TXST

Uranium 233/234 U-233/234 0.430 0.135. 0.11 1.0 k

Uranium 235 15117-96-1 0.073 0.073 0.093 1.0 U U

Uranium 238 U-238 0.490 0.15 0.076 1.0 t U

Plutonium 238 13981-16-3 -0.007 0.028 0.068 1.0 U PU

Plutonium 239/240 PU-239/240 -0.007 0.028 0.068 1.0 U PU

Nickel 63 13981-37-6 0.987 1.5 2.5 30 U NIZL

Americium 241 14596-10-2 0 0.023 0.042 1.0 U AN

Total Strontium SR-RAD 0.001 0.14 0.18 1.0 U SR

Potassium 40 13966-00-2 11.8 0.32 0.14 GAN

Cobalt 60 10196-40-0 U 0.013 0.050 U GAN

Cesium 137 10045-97-3 0.029 0.009 0.011 0.10 PLGIN

Europium 152 14683-23-9 U 0.033 0.10 U AN

Europium 154 16586-10-1 U 0.042 0.10 U GIN

Europium 155 14391-16-3 U 0.038 0.10 U GAN

Radium 226 13962-63-3 0.452 0.028 0.025 0.10 0am

Radium 228 15262-20-1 0.674 0.062 0.059 0.20 GAN

Thorium 228 14274-82-9 0.609 0.019 .. 0.017 GAN

Thorium 232 T-232 0.674 0.062 0.059 oA

Americium 241 14596-10-2 U 0.044 U Gam

Uranium 238 U-238 U 1.6 0 GAN

Uranium 235 15117-96-1 U 0.056 U GIN

100 9/C Areas-Full Protocol

DATA SMhaS
Page 8

SuMNARY DATA SCzIu0
Page 19

000019

BoV1M4

Lab id TMANC
Protocol Hanford
Version SrLL-.

Form MMDu-
Version L.06

Report date 07/22/99



N905124-09

J ZZ '99 09:5sPMi
TMA/RICHMOND

SAMPLE DELIVERY GROUP K0409
BEVon5

DATA SEZET

SDG 7128 Client/Case no Ranford SDE-H409
Contact L.A. Johnson Case no TRB-SBD-20792S

Lab sample id N905124-09 Client sample id OvmF --
Dept samplC i£ 712u-... - -

Received l/21/99 Collected 05/18/9! 13200
t solids 97.1 Custody/SAF No B99-002-108 99-002

RfSUIT 2a fRR MDA RMDL guL-
AMALTZ CAB so pC±/g (COUNT) pci/g PCi/g PFXRf TEST

Uranium 233/234 U-233/234 0.432 0.12. 0.064 1.0 r 1 U

Uranium 235 15117-96-1 0.040 0.040 0.077 1.0 U U
Uranium 238 U-238 0.515 0.14 0.064 1.0 U
Plutonium 238 13981-16-3 0.013 0.025 0.061 1.0 U PU
Plutonium 239/240 PU-239/240 0 0.025 0.070 1.0 0 PU
Nickel 63 13981-37-6 - -1.14 2.0 .3.4 30 U NIL
Americium 241 14596-10-2 0.003 0.016 0.026 1.0 U AM
Total Strontium SR-RAD 0.028 0.11 0.15 1.0 U SR
Potassium 40 13966-00-2 11.3 0.40 0.19 GAN
Cobalt 60 10193-40-0 U 0.022 0.050 U GAN
Cesium 137 10045-97-3 0.023 0.017 0.020 0.10 GAN
Europium 152 14683-23-9 U 0.039 0.10 U GAN
Europium 154 15595-10-1 U 0.074 0.10 U GAN
Europium 155 14391-16-3 U 0.047 0.10 U GA
Radium 226 13962-63-3 0.476 0.039 0.038 0.10 GaN
Radium 226 15262-20-1 0.633 0.096 0.094 0.20 GAN
Thorium 228 14274-82-9 0.643 0.022 .0.020 GAS
Thorium 232 TH-232 0.653 0.096 0.094 CAN
Americium 241 14596-10-2 U 0.024 U GAN
Uranium 238 U-23B U 2.5 U CAm
Uranium 235 15117-96-1 U 0.064 U GAm

100 B/C Areas-Full Protocol

DATA -
Page 9

SUMMARY DATA SZCTION
Page 20

00020

Lab id TMaNC
Protocol Ea&Rngrd
Version Zer 1.0

Form DVD%.-D
Version 3.06

Report date 07/22/99



TMA/RICHKOND
SAMPS DZLIVERT GROUP 30409

3305124-10
DATA SEUT

SDG 712.
Contuct L.A. Johnson

Client/Case no Hanford SDG-H0409
Case no TR-SBE-207925

Lab sample id f905124-0 Client sample id BUVFM
Dept sample-id 7.zu-usu -- Location/1atrix-

Received 05/21/99 Collected 0/-IL
* solids 19.0 Custody/SAP No 1992-Q

r lrude OI

2-108B99-002

RRSULT 2w IRR MMA RDLe QUA=I-
ANRLYTZ cis NO PCI/9 (COUNT) pCi/g PCi/g FIERST8 S

uranium 233/234 U-233 /234 0 .237 0. .O ', 0 .094 1.0 bU
Uranium 235 15127-96-1 0.021 0.041 0.078 1.0 U
Uranium 238 U-238 0.229 0.017 0.065 1.0
Plutonium 238 13901-16-3 0 0.028 0.066 1.0 VU

Plutonium 239/240 P1U-23.9/240 -0.014 0.014 0.066 1.0 U PU
Nickel 63 13901-37-8 -0.379 1.3 2.3 30 UN_
Americium 241 14596-10-2 -0.003 0.016 0.033 1.0 U AN

Total Strontium SR-RAD -0.007 0.11 0.16 1.0 1 SR
Potassium 40 13966-00-2 16.8 0.59 0.23 GAN
Cobalt 60 1015-40-0 U 0.026 0.010 a GA

Cesium 137 10045-97-3 U 0.020 0.10 U OAK
Europium 152 14633-23-9 U 0.049 0.10 U SAm
Europium.154 15585-10-1 U 0.037 0.10 U GAN

Europium 155 14391-16-3 U 0.051 0.10 U GAN

Radium 226 13982-63-3 0.198 0'.033 0.037 0.10 GAN
Radium 228 15262-20-1 0.232 0.12 0.13 0.20 GAN
Thorium 221 14274-62-9 0.224 0.023 .0.024 GAm

Thorium 232 TH-232 0.232 0.12 0.13 GAm

Americium 241 14596-10-2 U 0.076 U GAN

Uranium 236 U-238 U 3.2 U CAm

Uranium 235 15117-95-1 U 0.082 U GAN

100 B/C Areas-Pull Protocol

DATA E
Page 10

SUNNARY DATA fNCToflW
Page 21

oocO21

bab id TMANC
Protocol Hanford-
Version Ver 1.0

Form DV-D-
Version l.. .

Report date 07/22/99

L. 2 '99 09*5371

B0VFN6



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Thermo Nutech Bechtel Hanford inc.
W.O. No. N9-05-124-7128 SDG H0409

Case Narrative

1.0 GENERAL
Bechtel Hanford Inc. Sample Delivery Group H0409 is comprised of ten solid (soil) samples
designated under SAF No. B99-002 with a Project Designation of. 100 BC Areas-Full Protocol.

The samples were received as stated on the Chain-of-Custody documents. Any discrepancies are
noted on the TNU Sample Receipt Checklist. Preliminary results for Isotopic Uranium, Nickel-63 and
Total Strontium were transmitted to Bechtel Hanford via fax on June 9, 1999.

2.0 ANALYSIS NOTES

2.1 Nickel-63 Analyses
No problems were encountered during the processing of the samples.

2.2 Total Strontium Analyses
No problems were encountered during the processing of the samples.

2.3 Isotopic Plutonium Analyses
No problems were encountered during the processing of the samples.

2.4 Gamma Scan Analyses
No problems were encountered during the processing of the samples.

2.5 Isotopic Uranium Analyses
No problems were encountered during the processing of the samples.

2.6 Americium-241 Analyses
No problems were encountered during the processing of the samples.

0000 23



Thermo NUtech
2030 Wright Avenue

P.O. Box 4040
Richmond. CA 94804-0040

(510) 235-2633 - FAX 1510) 235-0438

August 14. 1999

Ma. Joan Kessner
3190 George Washington Way
Richiand, WA 99352
MSIN: H9-03

Reference: P.O. #TRB-SBB-207925
Thermo Nutech N9-05-124-7128, SDG H0409, Supplemental Report

Dear Ms. Kessner

The gamma spectroscopy planchets for the above referenced SDG were counted on dates from June 2
through June 7 with the QC LCS and blank counted on June 5 and 7 respectively. The planchet for sample
S0VFLI, however, was recounted on June 14, seven days after the last sample in the batch and the recount
data was reported. Enclosed is additional gamma spectroscopy data for Quality Control samples counted on
or near June 14, 1999. The data is supplied to support the gamma spectroscopy data for sample 60VFLI.
The additional gamma spectroscopy data was originally reported in AHI SDG H0422 (TNU N905124-7137).
The QC LCS was counted on June 14 and the QC Blank was counted on June 15. No other gamma
spectroscopy 0C samples were analyzed on June 14 or 15 at Therrno Nutech.

Please call If you have any questions concerning this aditlonal data.

Sincerely,

N. Joseph Verviule
Senior Program Manager

Injv

Enclosure: data

A Subsidiary of Thermo Rernediation. a Thermo Electron Company

c000024



EJVCIIL'21 i-lttIttII IHC. Ctr:.' OF CUTODY/SAMPLE ANALYSIS REQUEST IPage' 1 or I

Collector Company Con'ect Telephone No. Project Coordinator Price Code Data Turnaround
Fahlberg/Kerkow R Coffman 373-6425 TRENT, SJ

Project Designation Sampling Location SAF No. 15 Days
100 BC Areas - Full Protocol 100 B/C Overburden AS B99-002

Ice Chest N Field Logbook No. . Metho 1f$i.pment
EL 1327-3

Shipped To (o1e Property No. Bill of Lading/Air Bill No.

COA 11q --F p __

POSSIBLE SAMPLE HAZARDS/REMARKS x..s Now Co 4C NOse Xose
Preservation

Type of Container P ___o_&__

No. of Contalner(s) 1 1

Special Haudling and/or Storage Volume 
20mL 60mL 2SinL 25mL C1000ML

Aahty Stan Seem (Iim cbmaius tC'MaII - Su mium(2) k
SpeS Ha - 7196 60OA (SW- SpCial

t.umnia.s 146) 1tina
SAMPLE ANALYSIS (chm..

.Lew)}

7471 .(CV)

Sample No. Matrix' Sample Date Sample Time

BVFLI Sop ci o - , o m3

30VFL2 sou q a

B0VFL3 Soil 4i9 4L Sil0 r__)_ 5-o

BOVFL4 Soil cisI vy joa e Y k

SPECIAL INSTRCIONS Matrix*

CHAIN OF POSSESSION SigaIPrimt Names s

Relinquished By Daewn Ili cevd vinne I(; I a~
Wre ished£ i/y RC£(2) Gamma Spec oscpy {Ccsium-137. Coali-60, EurOpiam-152, Europima-l54,

___ __ __ ___ __ __ ___ __ __ ___ __ __ E wcpi.-lS; G nat Sp. A M-osm A znici-241, Uramw-231J .d Sli

Relnuse By I?97 dar~ yoDa4.tS~ dT'70

Relinquished y Daserrime .1d BY DatedT Ce

Reiquished D3y Date/ime 9 *q, , " 7rce £sad B

LABORATORY meivedBY

SECTION

FIN AL SAMPLE Disposal Diosed By

DISPOSITION

'-S

C

t399-002-105



Bechtel Hanford Xrc. CHAIflOFCU{A Lr AXATYSW FEQUEST B99-002-ICE Pag c o,
CHAIN OF CUSOT .. /A>.'.7 5,jQU S

Collector Company Contact Telephone No. Project Coordinator Price Code Data Turnaround
Fahlberg/Kerkow R Coffman 373-6425 TRENT, Si

Project Designation Sampling Location SAF Yo. 15 Days
100 BC Areas - Full Protocol 100 B/C Overburden". B B~a B99-002

Ice Chest N Field Logbook No. Method of Shjpment
K l) L EL 1327-3 F r eE

Shipped To Offlite Property No. Bill of Lading/Air Bill No.

CA

POSSIBLE SAMPLE HAZARDSIREMARKS Note No Cool 4C None None
Preservation

Type of Container

No. of Container(s) I

Special Handling and/or Storage Volume 20mL 60mL 125ml. 250ml 1000mL

Actiity Sm Solaws (1) in Clrou m ICP3.taJ.- Seeitse(2)ia
Speial uHa-7196 EIOA(SW- Specw

SAMPLE ANALYSIS (cuaela.h,
Leed);

M-Y -
7471 - (CV)

Sample No. Matrix * Sample Da Sample Time Ala&

BOVFL5 Soil £4Jx ia o t-- 2 .. I wt
BOWFLS Soil A f 4 LZoLjO-6ikCIt
B0VFL6 soil -51 'ZI" '1 40 X

SPECIAL INSTRUCTIONS Matrix

CHAIN OF POSSESSION Sign/Print Nadan (1) Americim-24 1; Isotopic Pluonius; Isotopic Uranium; Stroptium-89,90 - Total Sr Soi

cei nquished By .m;wvd By r, Datera. 11r& Nickek-63
- - uihdB e(2) BminSpectoscopy (Cestnn-137, Cobalt-60, Europium-152, Europium-154, v.Por

L S j ..=4 Emopin-I155); Gm Spec -mAd-c (Americium-241, Uranim-233) d
linquished By eccived ByDatcT o

A(6C IC* 5ZffV5?' ~ kser4~U4/--J524 /'v
telinquished By DatdTine v DatelTime otaifl2 

0
PdMMI.dSL r- r'.W'C Cctf

kelinquished Jv 1 l- Date/iByP, 1't Jzf A r3 P Iez >(Al ~w& &-

LABORATORY r By Title Date/Time
SECTION

FINAL SAMPLE Disposal Method Disposed By Date/Time

DISPOSITION



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-108
I s ? S

Collector Company Contact Telephone No. Project Coordinator Price Code Data Turnaround
Fahlberg/Kerkow -R Coffman 373-6425 TRENT, SJ

Project Designation Sampling Location SAF No. 15 Days
100 BC Areas - Full Protocol 100 B/C Overburden "B" B99-002

Ice Chest No. Field Logbook No. Method of Shipment
i o S L 3 EL 1327-3 I rrd 5v

Shipped To Offite Property No. Bill of Lading/Air Bill No.

COA

POSSIBLE SAMPLE HAZARDS/REMARKS t. N Coo 4C N. Ne.
Preservation

Type of Container P E0 VG aG aG

No. of Container(s) I I I

Special Handling and/or Storage Volume 20mL 6mL 125mL. 250mL 1I0OML

AedwkySci saaitem(I)Ia Coemiun ICMeah- Seeitea(2)is
Spcil Ha - 719 61110A (SW- Sped

SAMPLE ANALYSIS (Chroaiua,
Lad;

7471 -(CM

Sample No. Matrix * Sample Date Sample Time a____MA M_

BOVFM3 Soil .I.... z i (Cm 1..-oL7
OVFM4 Soil 6 4 - I-CDC X k ' -

BOVFM5 soil 18- T *a j 130p X A0 7'
BOVFM6 Soil csff

SPECIAL INSTRUCTIONS Matrix
CHA1N OF POSSESS__N Sig_/Pri___N____ (1) Amascium-241; Isotopic Plutonium; Isotopic Uranium; Stroedniu-89,90 - Total Sr; W -

* Daufire (dy Daledime Nickel-63
(2) Gamma Spectroscopy (Cesiwm-137, Cobaft-i0, Europims-152, Europium-154, Viv
Eapi-m-S); Gamma Spec- Add-e (Ameriisn..n-241, ninim 23 otherSolid

Weinquished By Dowtim 161r dB Dataeiineg ri5 Ofc Liui

lepa shedmery -eevdB Data/Tme e

Relinquished By Da lIMe tected By DaTne or

LABORATORY B-a.iv-sdBy Date/Time

SECTION Jr' A.LfOVrl4rJ9DaeTe

FINAL SAMPLE Disposal Method Disposed By Dalefrime

DISPOSITION

1 of :



Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-OO1, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL:III

PROJECT: /-00 435 3 O?3. DATA PACKAGE: C)
VALIDATOR: r LAB:. T ) I DATE: ~-7 . f

CASE: f4SaG: o Uvos -

ANALYSES PERFORMED

so em rSmyemiy

O Tcta urWnln 0 Rdiw-22 a Tdtiwun A) (,3

SAMPLES/MATRIX cWLO UVL. (7 \sFL-3 4CUxCL-

fLo UEL O:>V L( (60U- O\JFM C oUF/ms

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . N/A

Technical verification forms present? . . . . . . . . . . . . Yes No N/A

Comments:

2. Initial Calibration . . . . . . . . . . . . . . . . . . . . . . .

Instruments/detectors calibrated within
one year of sample analysis? . . . . . . . . . . . . . Yes No N/A

Initial calibration acceptable? . . . . . . . . . . . . .. . Yes No N/A

Standards NIST traceable? . . . . . . . . . . . . . . . . . . Yes No N/A

Standards Expired? . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:

Aal
~C 029



WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . . . . . .

Calibration checked within one week of sample
Calibration check acceptable? . . . . . . . .
Calibration check standards NIST traceable? .
Calibration check standards expired? . . . .

analysis? . . . Yes

. . . . . . . . Yes
. . . . Yes

. . . . . . . . Yes

Comments:

4. Blanks . . . . . . . . . . . . .

Method blank analyzed? . . . . . . .
Method blank results acceptable?
Analytes detected in method blank?
Field blank(s) analyzed? . . . . . .
Field blank results acceptable? . . .
Analytes detected in field blank(s)?
Transcription/Calculation Errors?

Comments: IR - C"t .A IAtit

I
I
I
U

. . . . . . . . . . . . . . . . O N/A

.. . . . . . . . . . . No N/A
.. . . ... . . . . . . Yes N/A
.. . . . . . . . . . . Yes N N/A

. . . . . . . . . . . . e No N/A
es No N/A

.. . . . . . . . . . . Yes Sf;
. . . . . . . . . . . . Yes No

M 0 -L53/Sg ,2T3h0 ~t-.A 1,-N 14c.-&r(O5C~G.

5. Matrix Spikes . . . . . . . . . . . . . . . . . . . . .. . . . . 'i A

Matrix spike analyzed? . . . . . . . . . . . . . . . . . . . Yes No N/A
Spike recoveries acceptable? . . . . . . . . . . . . . . . . Yes No t/A

Spike source traceable? . . . . . . . . . . . . . . . . . . . Yes No N/A
Spike source expired? ... . . . . . . . . . . . . . . . . . Yes No N/A
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments: pVN M -3

,a- U

(0(c30

N/A
N/A
N/A
N/A

. *N/A

No

No

No

No

I
I
I
U
U
U
I
I
I
[
1

I

I
I
I



WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . .

LCS analyzed? . . . . . . . . . . .
LCS recoveries acceptable? . . . .
LCS traceable? . . . . . . . . . .

Transcription/Calculation Errors?

Comments: FL) ~k.1 3 2 c/s
-Lcs C5- s

. .

. .*

. .C

. .

. . . . . Yes

. . . . . Yes

. .

7. Chemical Recovery . . . ... . . . . . . . . .

Chemical carrier added? . . . . . . . . . . . ... .
Chemical recovery acceptable? . . . . . . . . . . .
Chemical carrier traceable? . . . . . . . . .. . . .
Chemical carrier expired? . ..... . . . . . . . . . .

Transcription/Calculation errors? . . . . . . . . .

. . . . Z Yes

. . . . . Yes

. . . . . Yes

. . . . . Yes

Comments:

8. Duplicates . . . . . . . . . . . . . . . . . .O . . . . . . . . . N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . .. '. Yes N/A

RPD Values Acceptable? . . . . . . . . . . . . . . . . . . . No

-Transcription/Calculation Errors? . . . . . . . . .... . . Yes No

Comments: -Pk v-a-

AA (ty.P -A roe4o

0UC3:1

. ON/A

No N/A
No N/A
No
No

SON/A

No N/A

No N/A
No N

No N/A

No S



---I'-rru±.nxv. I

9. Field QC Samples . . . . . . . . . . . .

Field duplicate sample(s) analyzed?.....

Field duplicate fPD values acceptable? . . .
Field split sample(s) analyzed? . . . . . . .
Field split RPD values acceptable? . . . . .

Performance audit sample(s) analyzed? . . . .
Performance audit sample results acceptable?

Comments:

. . . . . . . . . . . . O N/A

. . . . . . . . No N/A
. . . . . . . . No N/A
. . . . . . . . Yes N A

. . . . . . . Yes

.Yes N A
. .. . . . . . Yes No N A

10. Holding Times

Are sample holding times acceptable? . . . . ... . . . . . No N/A

Comments: ru' - C-'..'. - -r

11. Results and Detection Limits (Levels D & E) . . . . . . . . . . 0 N/A

Results reported for all required sample analyses? . . . e No N/A

Results supported in raw data? . . . . . . . . . . . . . . . es No

Results Acceptable? . . . . . . . . . . . . . . . .. . ... 9 No N A

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No N

MDA's meet required detection limits? . . . . . . . . . . . . Yes C
Transcription/calculation errors? . . . . . . . . . . . . . . Yes No

Comments: > k I rJ -rte
LI UIV5.1 euw U2S4a U5s

L2, U135- ,Isk=t

VV%.5 L7 ) 00L' I4 UL t4 1. t{(
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0C C3"
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JLL 22 '39 09:53PM

3905124-12

TMA/RICHMOND
SAMPLE DULIVERY GROUP 30409

METHOD BLANK
Method Blank

SDG 7128 Client/Case no Hanford SDG-HO409
Contact L.A. Johnson Case no TR-SBS-207925

Lab sample id U1f9124-2. Client sample id Method Blank
Dept sample id 7128-012 material7Nifli-

SAP No E99-002

UNSmW 2 SIX HDA RDf Ql.I-
aNALT72 CAS no pci/g (COUNT) pCi/g pCi/g PfR TEST

Uranium 233/234 U-233/234 0.029 0.033 0.073 1.0 U U
Uranium 235 15117-96-1 0 0.023 0.089 1.0 U U
Uranium 238 U-238 0 0.019 0.073 1.0 U U
Plutonium 238 13981-16-3 0.005 0.020 0.051 1.0 U PU
Plutonium 239/240 PU-239/240 -0.005 0.019 0.091 1.0 U PU
Nickel 63 13981-17-6 0.410 3.5 5.8 30 U NIL
Americium 241 14596-10-2 0.009 0.020 0.051 1.0 U AN
Total Strontium SR-RAD -0.011 0.12 0.17 1.0 U SR
Potassium 40 13966-00-2 U 0.13 U GAN
Cobalt 60 10193-40-0 v 0.014 0.050 U GAN
Cesium 137 10045-97-3 U 0.010 0.10 U GAm
Europium 152 14683-23-9 U 0.026 0.10 U GAN

Europium 154 15585-10-1 U 0.037 0.10 U GAN
Nuropium.ISS 14391-16-3 U 0.015 0.10 U GAN
Radium 226 13902-63-3 U 0.017 0.10 U GAN
Radium 228 15262-20-1 U 0.047 0.20 U GAN
Thorium 228 14274-62-9 U 0.013 U GAN
Thorium 232 TH-232 U -0.047 U GAm
Americium 241 14596-10-2 U 0.007 U GAN
Uranium 238 U-238 U 1.3 . U GAN
Uranium 235 15117-96-1 U 0.028 U GAN

100 3/C Areas-Pull Protocol

- QC-BLA 30856

METOBD BLANES
Page 1

SUMlART DATA SECTION
Page 9

c0C 033

Lab id TlAEN.

Protocol HannrL
Version Ver 1.0

Form DVD-

Version 3.0
Report date 012/19



JL EZ '99 09:53PM

TMA/RICNMOND
SMPL D.zIvRa GROUP U0409

3905124-1I
LAB CONTROL SAMPLE

Lab Control tamle

aDm I" Client/Came no Ianford XDG-HIL29
Contact L.A. Johnson Case no TRD-Bf-20792S

--La sa@ple-id N05124-11 Client sample id Lab Control sapeie
Dept sample id t2 a Material/Matrix 712B lLID

SAP No B99-002

REFL.T 2w ERR Ml ROL. GO=1.- ADDD 2w ERR aEC 3 INS PROTOCOL

ANILT pCt/g (COIT) pCi/g pcI/g PIERS TE pCi/g pcS/g a 4wum) LrITS

Uranium 233/234 4.72 0.5 0.20 1.0 U 4.64 0.19 102 79-121 10-120

Uranium 235 3.69 0.51 0.073 1.0 U 3.77 0.15 103 77-123 80-120
Uranium 238 5.00 0.61 0.27 1.0 0 5.04 0.20 is 80-120 80-120

Plutonium 238 10.3 0.81 0.045 1.0 PU 10.1 0.40 102 84-116 90-120
Plutonium 239/240 10.5 0.87 0.045 1.0 PU 10.6 0.42 99 84-116 30-120
Nickel 63 173 4.0 2.3 30 NILn La8 6.7 103 83-117
)aericium 241 9.17 0.76 0'1038 1.0 AM 9.13 0.38 t a5-niS 80-120
Total Strcntifm 12.0 0.41 0.19 1.0 8o 11.4 0.46 101 82-116
Cobalt 60 0.219 0.014 0.007 0.010 GM 0.236 0.009 93 77-123 30-120
Cesium 137 0.261 0.013 0.009 0.10 GAN 0.272 0.011 96 76-124 30-120

100 a/C Arema-tla Protocol

CC-LCS 308S3

"NTRL -AN.

Page 1

RmeRT DATA ina
.. page 10

oee,034

ab id 2MEL
Protocol Samford
Version Yer 1.0

Form DVD-

Version LU..
Report date 07/22/tg



TKA/RICHMOND
AMPLl DILIVur GROUP 30409

DUPLICATE
3005124-U

JIL aZ '9 0s:53PM

B0VFLI

GW 723 client/Came no Hanford =DGH0409

Contact L.A. Johnson Case no TR-SB-207925

DuPlaCTE m uGRL

;ab sample id N905124-13 Lab sample id N905124-01 Client sample A1 BnfTA

uip-a h1t-1-4-72UL-.. DCpt- SaUele-id-728001. . l-safloa/Natx 100 BIC Ovrburden _P

Received 05/22/99 Collected 05/18/99 08:0
t solids 96.0 % solids 9.0 Custody/SAY No 099-002-103 I99-002

DULcJ.E 2v fR Mm R QUR.- IRGISRL 2w MR im QLLI- Ran 3 PROT

Lfr= paCi/g (CUTw pCi/g pCI/g ruEn TENr pCi/g (COiTn) pei/g PIE t Tor LI=IT

Snim 233/234 0.501 0.14 0.062 1.0 . U 0.662 0.19 0.12 .7 26 62

?anium 235 0.039 0.039 0.075 1.0 U U 0.093 0.063 0.L2 U -

renium 238 0.428 0.12 0.062 1.0 a U 0.371 0.16 0.096 1 14 76

Lutonium 238 0.017 0.034 0.062 1.0 0 P0 -0.014 0.014 0.068 U -

Lutonium 239/240 0.014 0.045 0.069 1.0 U 3U 0.035 0.043 0.054 U -

Lckel 43 -0.425 1.5 2.5 . 30 U NL -0.027 1.8 3.1 U -

mericium 241 0.007 0.015 0.021 1.0 U AM -0.004 0.017 0.040 U -

ital Itroautim 0.091 0.12 0.15 1.0 0 SR 0.146 0.14 0.16 U -

Ftessium 40 12.2 0.48 0.22 GM 12.1 0.52 0.26 1 33

ibat 60 U 0.023 0.050 U GAN U 0.024 U -

imi 137 15.4 0.12 0.045 0.10 cAN 17.2 0.14 0.055 11 32
tropium 152 0.14 0.10 a 6M U .... 4.. U -

ropiut 154 U 0.016 0.10 U GUI 9 0.063 U -

irocius 158 0 0.10 U GAm U 0. 3 U -

dium 226 0.483 0.0(7 0.079 0.10 GUI 0.420 0.076 0.096 14 47

tdim 228 0.752 0.11 0.10 0.20 Gm 0.744 0.11 0.11 2 44

ecrium 228 0.621 0.043 0.059 Gm 0.$71 0.049 0.047 7 as

orlum 232 0.752 0.11 0.10 am 0.7(4 0.11 0.11 2 44

Mricium 241 U 0.17 U WN U 0.19 U -

:anti 23 U 2.6 a aN U 3.1 U

*anitm 235 U 0.17 a CAM U 0.19 U -

10 a/C Areas-Pull Protocol

'-DUVW1 30371

DUPLIChmE

Page 1
MRV Dan& mmCTKW

Page 11

000 035

Lab id 22W,
Protocol ManZfL.rd
Version gt10J

Form mv-t
Version L..

Report date 07/22/9L



TMA/ RICHMOND
S"OiLE DCLI'm ODZO U&422

0905179-uz TAb Control Sample

LAB CONTROL SAMPLE

IOG 7;17 Cliesn./Caa no Xanf ord
Contact L.A. JCuI Case no Th3-SE-30792U

Lab "rI&m id VOf217-0) Client "awple id Lab Control Simple
Dept uszale Id 713t7-003 Material/macriz AnL -

SfA Yo -L

RUT 2w AR N& MEL c1.u- ADDD 20 K ReC 2 ua"w PaomuroC
ApXL= pCilp COMI pCL/g pci/g FIU TEM? pCi/p pC/v 1 t7OzhL) LD4ZWS

UranIum 233/234 4.9 0.50 0.45 i.0 U 4.63 0.13 103 70-110 10-120

Uranium 23 3.9s 0.74 0.17 1.0 v 3.92 0.16 102 69-131 80-120
Uraniim 236 8.14 0.92 0.44 1.0 u 5.24 0.21 o6 12-123 t0-1*

tugt.unium 234 5.21 0.34 0.015 1.0 PU 5.16 0.13 91 67-LiS 40-120
Plutonlnm 239/240 5.16 0.33 0.0OU 3.0 P 1 s.2l 0.24 95 87-113 0-130
pickal 43 115 3.0 1.9 30 2.L 168 6.7 I8 34-116

Total treaciUM 1.3.1 0.41. 0.17 1.0 s 12.6 0.50 104 g3-117

Pc-aaiun so 47 - U DN

Cobalt do 171 P.4 .L 0.050 GAM 187 7.5 01 77-123 20-120

Casium 137 202 8.7 .LL 0.10 GM 208 4.3 Do 75-124 30-120

EutWp:Sn 151 . . 0.10 v Gm
Uuropium 154 J . 0.10 U GDm
turopiu 15 0.10 v GRN

Radi 226 U 0.10 U Ghn

RadiUs 228 . L. 0.20 U GRA

Thorium 326 I 6.5 U m

Thorim 132. a2 U GN

Awarilum 241 9 9.4 GN

Uranium 221 590 U Gam

Uranium 226 15 v GAO

100 3 Ara - Q0baAk TUhn

0C-LCS 3095

Page 1-

summmy DA sCtIwi
%go 7

000 36

lab it 2.=.C._..
Protocol Ianfra_..
Version er .AV

'or. 2t1..-...
varnion 3..6 .

lfport date LgaLU.



B905178-04

TriA/RI CHMOND
SAMPLE DELIVERY GROUP 30422

method Blank
METEOD BLANK

SDG 7137 Client/Case no Hanford
Contact L.A. Johnson Case no TR-SDB-207925

Lab sample id N90S178-04 Client sample Id Method plank
Dept sample id 7 -137004 Material/Matrix SOLID

SAY No 399-041

RESULT 2 0R 0DA ADL QDALI-
XNALT Chs 100 PCI/W (COUNT) PCi/g pci/g rxmtg T=S

Uranium 233/234 U-233/234 0 0.024 0.092 1.0 U U
Uranium 23S 15117-96-1 0.029 0.029 0.11 31.0 U L
Uranium 23t U-230 0 0.024 0.092 1.0 U v
Plutonium 230 13981-16-3 0.00 0.010 0.027 1.0 U PU
Plutonium 239/240 PU-239/240 a 0.007 0.017 1.0 U PG
Nickel 63 13902-37-3- -0.451 1.1 2.0 30 U GIL
Total Strontium SR-RAD 0.0 9 0.14 0.19 1.0 U SR
Potassium 40 13966-00-2 U zoo 0 GAM
cobalt 60 v1194 11 0.050 0 GAN
Cesium 137 10045-91-3 V 9.7 0.10 U GAN

Europiuln 152 24603-23-9 U 19 0.20 - GAN

Evropium 154 ISSIS-10-1 U 19 0.10 U GAN
Europium 155 14391-16-3 U 21 0.10 U CAM

Radium 226 13982-63-3 U 19 0.10 U GAM
Radium 228 15242-20-1 U f22- 0.20 U CAM
Thorium 228 14274-82-3 U 9.0 U GAM
Thorium 232 T-232 . U 31 U GAN

Americium 241 14596-10-2 U 6.0 . GAx
Uranium 238 U-238 v 1000 U GAN
Uranium 235 15117-96-1 v 20 U OAK

100 N Area - Quick Turn

CC-BJilK 30306

ntOD DLWUN
.Page :1

sUMMARY DATA SECnzal
Page 6

00003 7

Lab id TMANC
protocol Hanford
Version !erA.LJL

Form DmD.-D .
Version 3-06

Report date LLLf..



Date:
To:
From:
Project:
Subject:

16 August 1999
Bechtel Hanford Inc. (technical representative)
TechLaw, Inc.
100-BC Areas - Full Protocol - Waste Site Group 3 Overburden
Inorganics - Data Package No. H0409-RLN (SDG No. H0409)

INTRODUCTION

This memo presents the results of data validation on Data Package No. H0409-
RLN prepared by RECRA LabNet (RLN). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analysis

BOVFLI 05/18/99 Soil C See note 1

BOVFL2 05/18/99 Soil C See note 1

BOVFL3 05/18/99 Soil C See note 1

BOVFL4 05/18/99 Soil C See note 1

BOVFL5 05/18/99 Soil C See note 1

BOVFt6 05/18/99 Soil C See note 1

BOVFM3 05/18/99 Soil C See note 1

BOVFM4 05/18/99 Soil C See note 1

BOVFM5 05/18/99 Soil C See note 1

BOVFM6 05/18/99 Soil C See note 1

1 - ICP metals by 601 OA (lead and total chromium); hexavalent chromium by 7196; mercury by 7471

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix
Appendix
Appendix
Appendix
Appendix

1.
2.
3.
4.
5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

0oc001



DATA QUALITY OBJECTIVES

" Holding Times

Analytical holding times for metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements are as follows: Soil samples must be analyzed within six (6)
months for lead & total chromium; 30 days for chromium VI; and 28 days for
mercury.

All holding times were acceptable.

" Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank
results, samples with digestate concentrations less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than
ten times the absolute value of the preparation blank, no qualification is
necessary.

All preparation blank results were acceptable although the target detection limits
(TDLs) for lead and chromium VI were exceeded.

Equipment Blanks

One equipment blank (BOVFM6) was submitted for analysis. Chromium VI was
detected in the equipment blank and the target detection limit for lead was
exceeded. Under the BHI statement of work, no qualification is required.

000002



* Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

All matrix spike recovery results were acceptable.

* Precision

Laboratory Duplicate Samlies

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. -Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ". The
performance criteria for aqueous laboratory duplicates are an RPD less than
30% for positive sample results greater than five times the CRDL or plus or
minus the CRDL for positive sample results less than five times the CRDL.
Sample results outside the criteria are qualified as estimates and flagged "J/UJ".

All laboratory duplicate results were acceptable.

Field Duplicates

One sample duplicate pair (BOVFM4/BOVFM5) was submitted for analysis. The
samples were compared using the same criteria as for a laboratory duplicate.
All field duplicate results were acceptable.

* Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan TDLs or the CRDL if no TDL was specified, to

000003



ensure that laboratory detection levels meet the required criteria. The following
had reported detection limits above their TDL: Chromium VI in all samples and lead
in sample BOVFL2, BOVFL5 and BOVFM6. Under the BHI statement of work, no
qualification is required. All other reported laboratory detection levels met the
analyte specific TDL or CRDL.

Completeness

Data package No. H0409-RLN (SDG No. H0409) was submitted for validation and
verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following had reported detection limits above their TDL: Chromium VI in all
samples and lead in sample BOVFL2, BOVFL5 and BOVFM6. Under the BHI
statement of work, no qualification is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).

()OCOCG



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

0000s8

SDG: H0409 REVIEWER: DATE: 8/16/99 PAGE_1_OF1
TLI

COMMENTS: No qualifiers assigned.

COMPOUND QUALIFIER SAMPLES AFFECTED REASON



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOIL MATRIX. MG/KG

Project: BECHTEL-HANFORD
Laboratory: RECRA LabNat
Ca.. |SDG: 80409

Page_1 of I

Sanple Number BOVFL1 BOVFL2 BOVFL3 BOVFL4 BOVFLS BOVFLS 80VFM3 BOVFM4 BOVFM5 BOVFM6
Location Overburden Overburden Overburden Overburden Overburden Overburden Ovarburden Overben On Overburden Overburden
Remarks A1 A2 A3 A4 B5 86 B7 88 Duplicate Equip. Blank
Sample Date 5/18/99 5/18/99 5/18/99 5/18/99 5/18199 5/18/99 5/18/99 5/18/99 5/18/99 5/18/99
Inorganics CRIDL Result Q Result r Result Q Result Resuit Result Resuit Remlt Q Rut r Result Q
Chromium (total} 0.5 8.4 7.8 8.6 9.1 8.9 8.9 8.5 7.8 1 9.3 0.33 U
Mercury 0.05 0.02 U 0.01 U 0.02 U 0.02 U 0.02 0.05 0.02 U 0.02 U 0.02 U 0.02 U
Lead 2 3.8 3.9 U 5.9 4.3 4.0 U 4.5 5.2 . 4.9 1 4.6 3.9 U
Chromium VI 0.1 0.41 U 0.42 U 0.42 U 0.41 U 0.42 U 0.42 U 0.41 U 0.41 U 0.41 U 1.3

C
C

C

0



R*era LbN.t - Licaville

INORGASICS DATA SUlMARY REPORT 06/04/tt

CL2Tm TW-1A0OID 193-002

WORK ORDERt 10985.001-001-9999-00

RECRf LOT Ot S90SLO41

BIT ID

DOVWLI

30VFL2

-003 UoVnL3

-004 E0VFL4

-005 BQOVL5

-00# FOWLS

-007 lV"OW

-005 sovWn

Chroadum. Total

Mercury, Total

Lead, Total

Chroadus. Total

Mercury, Total

Lead, Total

Chromium. Total

ercury, Total

Load, Total

Chromium, Total

Mercury, Total

Lead, Total

Chromiua, Total

Mercury, Total

Lead, Total

Chromium, Total

Mercury, Total

"aad, Total

Chromium, Total

Mercnry, Total

Lead, Total

Ciromim, Total

Mercary. Total

Load, Total

RESULT UNITS

8.4 NM/KG

0.02 u N/=n

3.5 NO/Ka

7.8 MG/xe
0.01 u Nd/Ka

3.9 v MG/KG

8.6 ,,G/rn

0.02 , MG/rr
5.9 N/Kn

9.1

0.02 u
4.3

6.9
0.02 u

4.0 u

rN/KG
Mr/KG
NO/rG

rn/rn
MG/K
MG/KG

8.9 mG/x.
0.06 rn/G
4.5 r/u

0.5 M/x=
0.02 a Mn/XG

5.2 rn/K

7.e nG/%G
0.02 u rn/n,2

4.9 M/KG

C00011

REPORTING

LIMIT

0.31

0.02

3.7

0.34

0.01

3.9

0.32

0.02

3.7

0.34
0.02
3.9

0.34

0.02
4.0

0.33

0.02

3.4

0.35
0.02
4.1.

0.30

0.02

3.4

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1jlt
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RIcra LbNot - LicaVills

INORGANICS DATA SUASY REPORT 09/04/$t

CLIEnTf TIU-ANFORD B95-002

WORK ORDE: 1095-001-001-9999.00

STE ZD

'OWMS

-010 movWSi

ANALYTI:

chrositm, Total
Mercury, Total

Lad., Total

RECRA LOT #s 905L041

RESULT

9.3
0.02 u

4.6

chromin, Total

NSeury, Total

L.ad. Total

0.33 u

0.02 g

3.9 U

UNITS

MG/Kx

NO/K
Nw/K

XG/xe

KG/xe

KG/Kx

RZPORTINO

0.36

0.02

4:1

0 (112

DMLOTION

FACTOR

1.0

1.0

1.0

0.33
0.02
3.9

1.0

1.0

1.0

(is'I



Recrm LebNkt - Lionville

IhORGANICS DATA SUMEARY REPORT 03/28/99

CLIENT. TNU-HANFORD 399-002

WORK ORDER 103S5-001-001-9999-00

SITS ID

BOLi

RMCRA LOT : 9905L041

RESULT

96. *
0.41 u

% Solid.

Chromiun VZ

..ITS

MG/KG

REPORTING

LIMIT

0.01

0.41

-002 B0VFL2

-003 BoVFL23

-004 BDVFL4

-003 BOvLS

-006 BDOVFL

-007 B0VN3

-003 fOVOK4

-003 DOWNS

-010 DOWNS

% Solid.

Chromiu VX

% Solids
Chromim Vt

I solids
Chrouius VI

% Solid.

Chromiu VX

% solid.

Chromium VI

f solid.
Chromium Vi

f solids
Chromium VI

4 solids

wohium VI

* solid.
Chronium V

91.7 %.
0.42 u NG/KG

93.1 E

0.42 u MG/KG

96.3 I*

0.41 . MG/KG

5.9 

0.42 u NG/KG

9.3 %

0.42 4 MG/KG

97.8 %
0.41 U MG/KG

97.2 '.
0.41 u MG/KG

97.2 'A
0.41 u NG/KG

100 

1.3 MG/Ke

G )dfl t)Au a, U4

DILUTION

FACTOR

1.0
1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.01

0.42

0.01

0.42

0.01

0.41

0.01

0.42

0.01

0.42

0.01

0 .41

0.01

0.41

0.01

0.41

0.01

0.40

1.0
1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

ff plfz-,



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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RECRA 34Sy
LabNet

a division of Recra Environmental, Inc.

Virtual Laboratories Everywhere J 1
RECEI-ED

Recra LabNet Philadelphia Data
Analytical Report Log In

Client : TNU-HANFORD B99-002 W.O.#: 10985-001-001-9999-0 S sztt-
RFW#: 9905L041 Date Received: 05-21-99
SDG/SAF#: H0409/B99-002

METALS CASE NARRATIVE

1. This narrative covers the analyses of 10 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary.

3. All analyses were performed within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the control limits
of 90-110% (80-120% for Mercury).

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less than
the PQL).

7. All preparation/method blanks were within method criteria (less than the Practical Quantitation
Limit (3X the IDL) or samples greater than 20X MB value). Refer to the Inorganics Method
Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the laboratory control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. All matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the
Inorganics Accuracy Report.

11. The duplicate analysis for I analyte was outside the 20% Relative Percent Difference (RPD)
control limits. Refer to the Inorganics Precision Report.

1m .iits edin hi. qwt .. f nly todm.nl-aIytcaggawdcadiqwof onyi m ueci and dumiqsra. Al psag.ofthp am ihe6p!pdS

of k an.lyt&i talid at, this inpot should only be rqnpduod in bahity of dpa

208 Welsh Pool Road * Lionvilie, PA 19341-1333 * (610)-280-3000 * Fax (610) 280-3041



12. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region of less-certain quantification.

J. Michael Taylor
Vice President
Philadelphia Analytical Laboratory
.ddkO5-041

Date

C0C 016



RECRAEL~ LabNet
Sa division of fecra Environmental, Inc.

Virtual Laboratories Everywhere

Recra LabNet Ph
Analytical R

,116 1778a

-JUN 199
SRECMEfED

iladelphia Data
eport Login

a 000

Client : TNU-HANFORD B99-002 W.O. # : 10985-001-001-9999-00
RFW#: 9905L041 Date Received: 05-21-99
SDG#: H0409
SAF# : B99-002

INORGANIC CASE NARRATIVE

1. This narrative covers the analyses of 10 soil samples.

2. The sample was prepared and analyzed in accordance with the methods indicated on the
attached glossary.

3. Sample holding times as required by the method and/or contract were met.

4. The cooler temperature was recorded on the chain-of-custody.

5. The method blank for Chromium VI was within method criteria.

6. The Laboratory Control Samples (LCS) for Chromium VI were within the laboratory
control limits.

7. The matrix spike recoveries for Chromium VI were within the 75-125% control limits.

8. The replicate analyses were within the 20% Relative Percent Difference (RPD) control
limit.

9. Results for solid samples are reported on a dry weight basis.

i. Michael Taylor Date
Vice President
Philadelphia Analytical Laboratory

njp\iO5-041

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storge. All pages of this report ar
integral pats of the analytical data. Therefore, this report should only be reproduced in its entirety of 13 pes.

208 Welsh Pool Road - Lionville, PA 19341-1333 * (610) 280-3000 . Fa(l(1_AdIM
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present?

Is a case narrative present? . . . . . . . . . .
Comments: ____

. . . . . . . Yes

. . .

2. HOLDING TIMES
Are sample holding times acceptable? . . . . . . . . . . . . (!IYes No N/A

Comments:

~i.h 22

VALIDATION A DE
LEVEL:

PROJECT: o06C U G C, 3 06 DATA PACKAGE:

VALIDATOR: -TL ILAB: C R- DATE: '7L2 17

CASE: j.SDG: t i
ANALYSES PERFORMED

o CLPnCP 0 CLP/GFAA 0 Ctpiw 3 CUtpcyv.e 0 a

846/ICP 0 SW-846/GFAA W-4Um4 0 6W-84 Ck I. 0

SAMPLES/MATRIX (Lo Q FL-I @oqV IZ . ZO>cVFL-S oSF LL(

5o V-L5 (T&LF J Pe s: t F/3 7f' VP/ 1 0'PA L

~G0o FA44

No

No N/A



WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments?
Are initial calibrations acceptable? . . . . . . . . .

Are ICP interference checks acceptable? . . . . . . . .
Were ICV and CCV checks performed on all instruments?
Are ICV and CCV checks acceptable? . . . . . . . . . .
Comments:

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

. :. . . Yes

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes
Are IC8 and CCB results acceptable? . . . . . . . . . . . . . . Yes
Were preparation blanks analyzed? . . . . . . . . . . . . . . .
Are preparation blank results acceptable? . . . . . . . . . . .
Were field/trip blanks analyzed? . . . . . . . . . . . . . . .
Are field/trip blank results acceptable? . . . . . . . . . . . Yes
Comments:

No N/A
No N/A
No N/A
No N/A
N N/A

No

No

No
No
No

0

N/N/

N/A
N/A
N/A
N/A

S. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . . No N/A
Are spike sample recoveries acceptable? . . . . . . . . . . . . Y No N

Were laboratory control samples (LCS) analyzed? . . . . . . . . Yes No
Are LCS recoveries acceptable? . . . . . . . . . . . . . . .. Yes No N
Comments:

A- CC 023

1
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . .

Are laboratory duplicate samples RPD values acceptable?

Were ICP serial dilution samples analyzed? . . . . . .

Are ICP serial dilution %0 values acceptable? . . . ..

Are field duplicate RPD values acceptable?.

Are field split RPD values acceptable? . . . . ... . .
Comments:

. . . .

. . . . Yes

. . . . Yes

. . . . Yes

7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required? . . . . . . . Yes

Are duplicate injection %RSD.values acceptable? . . . . . . . . Yes

Were analytical spikes performed as required? . . . . . . . . . Yes

Are analytical spike recoveries acceptable? . . . . . . . . . . Yes

Was MSA performed as required? . . . . . . . . . .. . . . . . Yes

Are MSA results acceptable? . . . . . . . . . . . . . . . . . . Yes

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . . No N/A

Are all results supported in the raw data? . . . . . . . . . . Yes No
Are results calculated properly? . . . . . . . . . . . . . . . Yes No
Do results meet the CRDLs? . . . . . . . . . . . . .. . . . . . Yes A
Comments: C k ur CU A-

)s o ~

00(10 AI

No

No
No

No
No
No

No
No
No
No
No
No

N/A

N 
A

N/A

N/A
N/A
N/A
N/A
N/A
N/A
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Reeri LabNot - Licrnvlle

IHORGANICS METhOD BLANK DATA SUMMARY P!GR 05/26/95

CLIENT: TNU-MANPORD B99-002

WORK ORDSR: 1OSSS-001-001-9999-00

SITS ID

99LV1042 -351 Cihiiuw VI

RSCRA LOT #, 990SL041

REPORTING
RESULT WUNTS LIMIT

0.40 u NG/K - 0.40

00OcOZ.,s

DILUTION

FACTOR

1.0

i
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Re n LabNet - Lionville

INORGANIMC PRECISION REPORT 03/29/99

CLIEW: TNU-HANFORD B99-002
WORK ORDER 10995-001-001-9999-00

SITl ID

novP75'

AMALYTE

% .ol1. ..

flrceitm VI

INITIAL

RESULT

100

1.3

RCRA LOT at 9905L041

REPLICATE RPD

99.9 *070

1.4 7.3

00(130

DILUTION

PACTORNRNP)

1.0
1.0



Review Comment Record (RCR) 1. Date 2. Review No.

8/24/99 BHI/QA99016

3. Project 4. Page

Group 3 Overburden Page 1 of I

5. Document Number(s)/Tile(s) 6. Progrm/Pwject/ 7. Reviewer 8. Organizatio/Gmup 9. Locatioe/Phone
Building Number

H0409-TNU&RLN (SDG No. H0409) 100-BC Areas - Full Claude Stacey BHI/QA HO- 16/372-9208
Protocol - Waste Site

Group 3 Overburden
17. CanaeaaSubmittI Approval: ID. Apewemwiin&cakd ommen isposHi(s) I1. CLOSED

Orpalao MnN (Oplivat) _RevieCrlPoim ofCnad Rcviciwr41oIatfc

AuledOr:ginutor

12 ~13. Comment()DscrepBi cy(s) (Pmvide technical justification for the 14.
Ite comment and detailed recommendation of the action required to cormt/ Hold 16.

resolve lh discrepancy[oblem indicated.) Point 15. Dispositiou (Provide justificalion if NOT accepted.) Status

I Inorganic: Page 2, Holding Times, frsl line ha .30 days for chrome Vl;
." The "chrome" should be "chromiumn'. I ____

2 Inorganic: Page 010 nsedspaginated.

3 Radiochemistry Page 1I, the CRDL for Eu-155, mid Cs- 137 should be 0.05
not 0.1. c1. _

4

Pt



SDG H0393 Inorganic - No comments.

SDG H0393 Rad

I 300-BC TDL for Eu-155 is 0.05 pCi/g.
summary table and narrative.

SDG H0436 Inorganic - No comments.

SDG H0436 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g.
table and narrative.

Sample numbers BOVD36, BOVD39, BOVB3 failed, Correct

Sample numbers BOVLC4, BOVLC6 failed. Correct summary

SDG H0409 Inorganic - No comments.

SDG H0409 Rad

100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVFLI, BOVFL2, BOVFL3, BOVFL4,
BOVFL6, BOVFM3, BOVFM6 failed. Correct summary table and narrative.

fre
C4)1)1 'i"

I



Comments - RL Weiss

SDG H0399 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers B0VD41, BOVD43, BOVD44 failed. Correct
summary table and narrative.

" Minor Deficiencies - Remove I' paragraph (does not reflect earlier statement in PRECISION and no
"J" were applied to the data.

SDG H0434 Inorganic - No comments

SDG H0434 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVF69, BOVF70, BOVF71, B0V72, failed.
Correct summary table and narrative.

* Need to apply "J" flag to Am-241 results on pg. 14 (BOVF72).

SDG H0387 Inorganic - No comments

SDG H0387 Rad

100-BC TDL for Eu-155 is 0.05 pCi/g. Sample number B0V6N8 failed. Correct summary table and
narrative.

SDG H0377 Inorganic - No comments.

SDG H0377 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample number BOVIXO failed. Correct summary table and
narrative.

SDG H0437 Inorganic

* ACCURACY - MS failure was for Hg not Pb. Correct narrative, tables, and annotated results.

SDG H0437 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVFK2, BOVFK4, BOVFK5 failed. Correct
summary table and narrative.

* The package has 2 narrative sections. The one with the "wrong" waste site (116-B6A) appears to be
more correct except for waste site identity.



SDG H0393 Inorganic - No comments.

SDG H0393 Rad

* 100-BC TDL for Eu- 155 is 0.05 pCi/g. Sample numbers BOVD36, B0VD39, BOVB3 failed. Correct
summary table and narrative.

SDG H0436 Inorganic - No comments.

SDG H0436 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVLC4, BOVLC6 failed. Correct summary
table and narrative.

SDG H0409 Inorganic - No comments.

SDG H0409 Rad

100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVFL1, BOVFL2, BOVFL3, BOVFL4,
BOVFL6, BOVFM3, BOVFM6 failed. Correct summary table and narrative.



Review Comment Record (RCR) 1. Date 2. Review No.

8/24/99 BHI/QA99016

3. Project 4. Page

Group 3 Overburden Page I of I

5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number

H0409-TNU&RLN (SDG No. 110409) 100-BC Areas - Full Claude Stacey BHI/QA HO-16/372-9208
Protocol - Waste Site
Group 3 Overburden IL

17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED

Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date

Author/Originator Author/Originator

12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.
Item comment and detailed recommendation of the action required to correct/ Hold 16.

resolve the discrepancy/problem indicated.) Point 15. Disposition (Provide justification if NOT accepted.) Status

1 Inorganic: Page 2, Holding Times, first line has"... 30 days for chrome VI;
." The "chrome" should be "chromium".

2 Inorganic: Page 010 needs paginated.

3 Radiochemistry: Page 11, the CRDL for Eu-155, and Cs-137 should be 0.05
not 0.1.

4 1 1



ug-31-99 C

Duncan,

From:
Sent:
To:
Subject:

9:- 28A

PoSt-It " brand fax transmittal memo 7M71 9 - pges 6 L

C,.ca

ePL. Phone 0

f.a Fax 0 2urden)

Jeanette -

I have finishW reviewing the H0409 validation report. I only have one
change. In the radlochemistry package Bruce mentlons analytes that are over
the n limit. There are a couple of analytes missing from his list.

esiu in sample ROVFLI is above detection limits ands iam-155
gril r than detection in samples BOVFLi, BOVFL2. BOVFL3, BOV , FLO,
BOVFM3. and BOVFMO.

I don't have any other changes.

Thanks.

Tine Rout
CH2M Hill Richland Office
(509) 375-3444, ext. 211
(509) 378-5566 fax

20%o F

- A - a AY tm,. ,c -Crp

III1/

I

AUG 31 '99 09:41P
P.2/13

S -- (;6I S a = --- C 5 -13 7



Duncan, Jeanette M

From: Routt, Tina/RLO [troutt@CH2M.com]
Sent: Thursday, August 26, 1999 5:43 PM
To: Duncan, Jeanette/RLO-HAN
Subject: Review of Validation Report H0409 (Group 3 Overburden)

Jeanette -

I have finished reviewing the H0409 validation report. I only have one
change. In the radiochemistry package Bruce mentions analytes that are over
the detection limit. There are a couple of analytes missing from his list.

Cesium-1 37 in sample BOVFL1 is above detection limits and europium-1 55 is
greater than detection in samples BOVFL1, BOVFL2, BOVFL3, BOVFL4, BOVFL6,
BOVFM3, and BOVFM6.

I don't have any other changes.

Thanks,

Tina Routt
CH2M Hill Richland Office
(509) 375-3444, ext. 211
(509) 375-5566 fax

1



FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 23 July 1999

Information Request

H0409 - Radiochemistry

9 Page 10 of the data package (gamma scan - method summary) indicates that sample
BOVFL1 was run dgas la r than the oth r sam les

* Page 4 (method summaries - isotopic plutonium) of the data package indicates that
samples BOVFL4 and BOVFL6 were not run analyzed with the other samples of the SDG.

* Page 8 of the data package indicates that the strontium-90 analysis was conducted before
preparation.

i
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Thermo NUtech
2030 Wright Avenue

P.O. Box 4040
Richmond, CA 94804-0040

(510) 235-2633 FAX (510) 235-0438

August 14, 1999

Ms. Joan Kessner
3190 George Washington Way
Richland, WA 99352
MSIN: H9-03

Reference: P.O. #TRB-SBB-207925
Thermo Nutech N9-05-124-7128, SDG H0409, Supplemental Report

Dear Ms. Kessner:

The gamma spectroscopy planchets for the above referenced SDG were counted on dates from June 2
through June 7 with the QC LCS and blank counted on June 5 and 7 respectively. The planchet for sample
BOVFL1, however, was recounted on June 14, seven days after the last sample in the batch and the recount
data was reported. Enclosed is additional gamma spectroscopy data for Quality Control samples counted on
or near June 14, 1999. The data is supplied to support the gamma spectroscopy data for sample BOVFL1.
The additional gamma spectroscopy data was originally reported in BH SDG H0422 (TNU N905124-7137).
The QC LCS was counted on June 14 and the QC Blank was counted on June 15. No other gamma
spectroscopy QC samples were analyzed on June 14 or 15 at Thermo Nutech.

Please call if you have any questions concerning this aditional data.

Sincerely,

N. Joseph Verville
Senior Program Manager

/njv

Enclosure: data

A Subsidiary of Thermo Remediation, a Thermo Electron Company



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0422

SAMPLE SUMMARY
SDG 7137

Contact L.A. Johnson

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0422

SAMPLE SUMMARY

Page 1

SUMMARY DATA SECTION

Page 1

LAB CHAIN OF

CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAMPLE ID SAP NO CUSTODY COLLECTED

BOVHJO 116-H-7 SOLID N905178-01 B99-041 B99-041-035 05/20/99 08:55

BOVHJI 116-H-7 SOLID N905178-02 B99-041 B99-041-035 05/20/99 09:10

Method Blank SOLID N905178-04 B99-041

Lab Control Sample SOLID N905178-03 B99-041

Duplicate (N905178-01) 116-H-7 SOLID N905178-05 B99-041 05/20/99 08:55

Lab id TMANQ

Protocol Hanford

Version Ver 1.0

Form DVD-CS

Version 3.06

Report date 08/14/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0422

QC SUMMARY
SDG 7137

Contact L.A. Johnson
Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0422

CHAIN OP

QC BATCH CUSTODY CLIENT SAMPLE ID

1 SAMPLE

MATRIX SOLIDS AMOUNT

BASIS DAYS SINCE LAB

AMOUNT RECEIVED COLL SAMPLE ID

7137 B99-041-035 BOVHJO SOLID 79.5 05/27/99 7 N905178-01 7137-001
BOVHJ1 SOLID 93.1 05/27/99 7 N905178-02. 7137-002

Method Blank SOLID N905178-04 7137-004
Lab Control Sample SOLID N905178-03 7137-003

Duplicate (N905178-01) SOLID 79.5 05/27/99 7 N905178-05 7137-005

QC SUMMARY

Page 1
SUMMARY DATA SECTION

Page 2

DEPAR1ENT

SAMPLE ID

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-S

Version 3.06

Report date 08/14/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0422

METHOD BLANK
Method Blank

SDG 7137 Client/Case no Hanford SDG-H0422
Contact L.A. Johnson Case no TRB-SBB-207925

Lab sample id N905178-04 Client sample id Method Blank

Dept sample id 7137-004 Material/Matrix SOLID

SAF No B99-041

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Uranium 233/234 U-233/234 0 0.024 0.092 1.0 U U
Uranium 235 15117-96-1 0.029 0.029 0.11 1.0 U U
Uranium 238 U-238 0 0.024 0.092 1.0 U U
Plutonium 238 13981-16-3 0.005 0.010 0.017 1.0 U PU

Plutonium 239/240 PU-239/240 0 0.007 0.017 1.0 U PU
Nickel 63 13981-37-8 -0.451 1.1 2.0 30 U NI L
Total Strontium SR-RAD 0.016 0.14 0.19 1.0 U SR
Potassium 40 13966-00-2 U 100 U GAM
Cobalt 60 10198-40-0 U 11 0.050 U GAM
Cesium 137 10045-97-3 U 8.7 0.10 U GAM
Europium 152 14683-23-9 U 19 0.10 U GAM
Europium 154 15585-10-1 U 19 0.10 U GAM
Europium 155 14391-16-3 U 11 0.10 U GAM
Radium 226 13982-63-3 U 18 0.10 U GAM
Radium 228 15262-20-1 U 33 0.20 U GAM
Thorium 228 14274-82-9 U 9.0 U GAM
Thorium 232 TH-232 U 33 U GAM
Americium 241 14596-10-2 U 6.0 U GAM
Uranium 238 U-238 U 1000 U GAM
Uranium 235 15117-96-1 U 20 U GAM

100 H Area - Quick Turn

QC-BLANK 30986

METHOD BLANKS

Page 1

SUMMARY DATA SECTION

Page 6

N905178-04

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 08/14/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0422

N905178-03

LAB CONTROL SAMPLE
Lab Control Sample

SDG 7137 Client/Case no Hanford SDG-H0422

Contact L.A. Johnson Case no TRB-SBB-207925

Lab sample id N905178-03 Client sample id Lab Control Sample

Dept sample id 7137-003 Material/Matrix SOLID

SAP No B99-041

RESULT 2v ERR MDA RDL QUALI- ADDED 2a ERR REC 3a I4TS PROTOCOL

ANALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g pCi/g I (TOTAL) LIMITS

Uranium 233/234 4.98 0.90 0.45 1.0 U 4.83 0.19 103 70-130 80-120

Uranium 235 3.99 0.76 0.17 1.0 U 3.92 0.16 102 69-131 80-120

Uranium 238 5.14 0.92 0.44 1.0 U 5.24 0.21 98 72-128 80-120

Plutonium 238 5.27 0.36 0.015 1.0 PU 5.66 0.23 93 87-113 80-120

Plutonium 239/240 5.66 0.38 0.015 1.0 PU 5.95 0.24 95 87-113 80-120

Nickel 63 165 3.9 1.9 30 NI L 168 6.7 98 84-116

Total Strontium 13.1 0.41 0.17 1.0 SR 12.6 0.50 104 83-117

Potassium 40 U 47 U GAM

Cobalt 60 177 9.6 5.4 0.050 GAM 187 7.5 95 77-123 80-120

Cesium 137 203 8.7 5.6 0.10 GAM 208 8.3 98 76-124 80-120
Europium 152 U 12 0.10 U GAM

Europium 154 U 11 0.10 U GAM

Europium 155 U 10 0.10 U GAM

Radium 226 U 7.7 0.10 U GAM

Radium 228 U 22 0.20 U GAN

Thorium 229 U 6.5 U GAM

Thorium 232 U 22 U GAN

Americium 241 U 9.4 U GAM

Uranium 238 U 690 U GAM

Uranium 235 U 15 U GAM

100 H Area - Quick Turn

QC-LCS 30995

LAB CONTROL SAMPLES

Page 1
SUMMARY DATA SECTION

Page 7

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-LCS

Version 3.06

Report date 08/14/99



Test GA_ Matrix SOLID

SDG 7137

Contact L.A. Johnson

RESULTS

CLIENT SAMPLE ID

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0422

METHOD SUMMARY
GAM4A SCAN

GAMMA SPECTROSCOPY

LAB RAW SUP-

SAMPLE ID TEST FIX PLANCHET

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0422

Cobalt 60 Cesium 137

Preparation batch 6880-125

BOVHJO N905178-01 7137-001 108 440
BOVHJi N905178-02 7137-002 U 0.153
BLK (QC ID-30986) N905178-04 7137-004 U U
LCS (QC ID=30985) N905178-03 7137-003 ok ok
Duplicate (N905178-01) N905178-05 7137-005 ok ok

Nominal values and limits from method RDLs (pCi/g) 0.050 0.10
100 H Area - Quick Turn

METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6B80-125 2a prep error 15.0 % Reference Lab Notebook 6880 pg.125
BOVHJO N905178-01 4.8 669 394 25 06/07/99 06/14 M8,06,00
B0VHJi N905178-02 0.069 663 401 23 06/07/99 06/12 02,03,00
BLK (QC ID-30986) N905178-04 16 1.00 410 06/07/99 06/15 01,01,00
LCS (QC ID-30985) N905178-03 12 1.00 489 06/07/99 06/14 01,04,00
Duplicate (N905178-01) N905176-05 4.6 669 415 26 06/07/99 06/15 MB,06,00

(QC ID-30987)

Nominal values and limits from method 0.050 198 100 180

AVERAGES * 2 SD MDA 7.5 * 13
FOR 5 SAMPLES YIELD ±

METHOD SUMMARIES

Page 4

SUMMARY DATA SECTION

Page 14

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 08/14/99

Qvili

PROCEDURES REFERENCE GAMAHI

EP-060 Soil Preparation, rev 0

EP-100 GefLi) Preparation for Environmental Samples,

rev 0



................................-- .-- TRANSMISSION RESULT REPORT .................... (AUG 16 '99

BHI S&D MANAGEMENT 509

.............................................................................................................. ........

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE OPTION TEL NO. PAGE

031 MEMORY TX 3755151 07/07

10:5SAM) -. .

372 9487

(AUTO) .

RESULT

OK

ERRORS

1) HANG UP OR LINE FAIL 2) BUSY 3) NO ANSWER 4) NO FACSIMILE CONNECTION

FAX

TECHLAW, INC.
451 Hils, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: I

Date; 23 July 1999

Information Request

H0409 - Radiochemistry



FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 23 July 1999

Information Request

H0409 - Radiochemistry

Page 10 of the data package (gamma scan - method summary) indicates that sample
BOVFL was mrn d s lar t the o r samples

* Page 4 (method summaries - isotopic plutonium) of the data package indicates that
samples BOVFL4 and BOVFL6 were not run analyzed with the other samples of the SDG.

Asp 'q r /./' Pflr T -e Pe e- vr rt 4

* Page 8 of the data package indicates that the strontium-90 analysis was conducted before

preparation.



Thermo NUtech
2030 Wright Avenue

P.O. Box 4040
Richmond, CA 94804-0040

(510) 235-2633 - FAX (510) 235-0438

August 14, 1999

Ms. Joan Kessner
3190 George Washington Way
Richland, WA 99352
MSIN: H9-03

Reference: P.O. #TRB-SBB-207925
Thermo Nutech N9-05-124-7128, SDG H0409, Supplemental Report

Dear Ms. Kessner:

The gamma spectroscopy planchets for the above referenced SDG were counted on dates from June 2
through June 7 with the QC LCS and blank counted on June 5 and 7 respectively. The planchet for sample
BOVFL1, however, was recounted on June 14, seven days after the last sample in the batch and the recount
data was reported. Enclosed is additional gamma spectroscopy data for Quality Control samples counted on
or near June 14, 1999. The data is supplied to support the gamma spectroscopy data for sample BOVFL1.
The additional gamma spectroscopy data was originally reported in BHI SDG H0422 (TNU N905124-7137).
The QC LCS was counted on June 14 and the QC Blank was counted on June 15. No other gamma
spectroscopy QC samples were analyzed on June 14 or 15 at Thermo Nutech.

Please call if you have any questions concerning this aditional data.

Sincerely,

N. Joseph Verville
Senior Program Manager

/njv

Enclosure: data

A Subsidiary of Thermo Remediation, a Thermo Electron Company



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0422

SAMPLE SUMMARY
SDG 7137

Contact L.A. Johnson

Client Hanford

Contract TRB-SBB-207925

Case no SDG-140422

Lab id ThANC

Protocol Hanford

Version Ver 1.0

Form DVD-CS

Version 3.06

Report date 08/14/99

q9g14

LAB . CHAIN OF

CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAMPLE ID SAF NO CUSTODY COLLECTED

B0VHJO 116-H-7 SOLID N905178-01 B99-041 B99-041-035 05/20/99 08:55

B0VHJ1 116-H-7 SOLID N905178-02 B99-041 B99-041-035 05/20/99 09:10

Method Blank SOLID N905178-04 B99-041

Lab Control Sample SOLID N905178-03 B99-041

Duplicate (N905178-01) 116-H-7 SOLID N905178-05 B99-041 05/20/99 08:55

SAMPLE SDMMARY

Page 1
SUMMARY DATA SECTION

Page 1



TMA/RICHMOND
SAMPLE DELIVERY GROUP 10422

QC SUMMARY
SDG 7137

Contact L.A. Johnson

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0422

CHAIN OF

QC BATCH CUSTODY CLIENT SAMPLE ID

% SAMPLE

MATRIX SOLIDS AMOUNT

BASIS DAYS SINCE LAB

AMOUNT RECEIVED COLL SAMPLE ID

7137 B99-041-035 BOVHJO SOLID 79.5 05/27/99 7 N905178-01 7137-001

B0VHJ1 SOLID 93.1 05/27/99 7 N905178-02 7137-002

Method Blank SOLID N905178-04 7137-004

Lab Control Sample SOLID N905178-03 7137-003

Duplicate (N905178-01) SOLID 79.5 05/27/99 7 N905178-05 7137-005

OC SUMMARY

Page 1

SUMMARY DATA SECTION

Page 2

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-OS

Version 3.06

Report date 08/14/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0422

METHOD BLANK
Method Blank

SDG 7137 Client/Case no Hanford SDG-H0422

Contact L.A. Johnson Case no TRB-SBB-207925

Lab sample id N905178-04 Client sample id Method Blank

Dept sample id 7137-004 Material/Matrix SOLID

SAF No B99-041

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Uranium 233/234 U-233/234 0 0.024 0.092 1.0 U U

Uranium 235 15117-96-1 0.029 0.029 0.11 1.0 U U

Uranium 238 U-238 0 0.024 0.092 1.0 U U

Plutonium 238 13981-16-3 0.005 0.010 0.017 1.0 U PU

Plutonium 239/240 PU-239/240 0 0.007 0.017 1.0 U PU

Nickel 63 13981-37-8 -0.451 1.1 2.0 30 U NI_L

Total Strontium SR-RAD 0.016 0.14 0.19 1.0 U SR

Potassium 40 13966-00-2 U 100 U GAM

Cobalt 60 10198-40-0 U 11 0.050 U GAM

Cesium 137 10045-97-3 U 8.7 0.10 U GAM

Europium 152 14683-23-9 U 19 0.10 U GAM

Europium 154 15585-10-1 U 19 0.10 U GAM

Europium 155 14391-16-3 U 11 0.10 U GAM

Radium 226 13982-63-3 U 18 0.10 U GAN

Radium 228 15262-20-1 U 33 0.20 U GAM

Thorium 228 14274-82-9 U 9.0 U GAM

Thorium 232 TH-232 U 33 U GAM

Americium 241 14596-10-2 U 6.0 U GAM

Uranium 238 U-238 U 1000 U GAM

Uranium 235 15117-96-1 U 20 U GAM

100 H Area - Quick Turn

QC-BLANK 30986

METHOD BLANKS

Page 1

SUMMARY DATA SECTION

Page 6

N905178-04

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 08/14/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0422

LAB CONTROL SAMPLE
N905178-03 Lab Control Sample

SDG 7137 Client/Case no Hanford SDG-H0422

Contact L.A. Johnson Case no TRB-SBB-207925

Lab sample id N90517B-03 Client sample id Lab Control Sample

Dept sample id 7137-003 Material/Matrix SOLID

SAP No B99-041

RESULT 20 ERR MDA RDL QUALI- ADDED 20 ERR REC 3a LMTS PROTOCOL

ANALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g pCi/g % (TOTAL) LIMITS

Uranium 233/234 4.98 0.90 0.45 1.0 U 4.83 0.19 103 70-130 80-120
Uranium 235 3.99 0.76 0.17 1.0 U 3.92 0.16 102 69-131 80-120

Uranium 238 5.14 0.92 0.44 1.0 U 5.24 0.21 98 72-128 80-120

Plutonium 238 5.27 0.36 0.015 1.0 PU 5.66 0.23 93 87-113 80-120

Plutonium 239/240 5.66 0.38 0.015 1.0 PU 5.95 0.24 95 87-113 80-120

Nickel 63 165 3.9 1.9 30 NI L 168 6.7 98 84-116

Total Strontium 13.1 0.41 0.17 1.0 SR 12.6 0.50 104 83-117

Potassium 40 U 47 U GAM

Cobalt 60 177 9.6 5.4 0.050 CAM 187 7.5 95 77-123 80-120

Cesium 137 203 8.7 5.6 0.10 GAm 208 8.3 98 76-124 80-120

Europium 152 U 12 0.10 U GAM

Europium 154 U 11 0.10 U GAM

Europium 155 U 10 0.10 U CAM

Radium 226 U 7.7 0.10 U GAM

Radium 228 U 22 0.20 U GAM

Thorium 228 U 6.5 U GAM

Thorium 232 U 22 U GAN

Americium 241 U 9.4 U GAM

Uranium 238 U 690 U GAN

Uranium 235 U 15 U GAM

100 H Area - Quick Turn

QC-LCS 30985

LAB CONTROL SAMPLES

Page 1

SUMMARY DATA SECTION

Page 7

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-LCS

Version 3.06

Report date 08/14/99

Lujlq



Test GAM Matrix SOLID

SDG 7137

Contact L.A. Johnson

RESULTS

CLIENT SAMPLE ID

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0422

METHOD SUMMARY
GAM14A SCAN

GAMMA SPECTROSCOPY

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0422

Cobalt 60 Cesium 137

Preparation batch 6880-125

B0VHJo N905178-01 7137-001 108 440

BOVHJ1 N905178-02 7137-002 U 0.153
BLK (QC ID-30986) N905178-04 7137-004 U U

LCS (QC ID-30985) N905178-03 7137-003 ok ok

Duplicate (N905178-01) N905178-05 7137-005 ok ok

Nominal values and limits from method RDLS (pCi/g) 0.050 0.10

100 H Area - Quick Turn

METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % 1 min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6880-125 2a prep error 15.0 % Reference Lab Notebook 6880 p9.125
B0VHJo N905178-01 4.8 669 394 25 06/07/99 06/14 ME,06,00
B0VHJl N905178-02 0.069 663 401 23 06/07/99 06/12 02,03,00

ELK (OC ID-30986) N905178-04 16 1.00 410 06/07/99 06/15 01,01.00

LCS (QC ID-30985) N905178-03 12 1.00 489 06/07/99 06/14 01,04,00

Duplicate (N905178-01) N905178-05 4.6 669 415 26 06/07/99 06/15 MB,06,00

(QC ID-30987)

Nominal values and limits from method 0.050 198 100 180

AVERAGES t 2 SD MDA 7.5 t 13

FOR 5 SAMPLES YIELD *

METHOD SUMMARIES

Page 4

SUMMARY DATA SECTION

Page 14

PROCEDURES REFERENCE GAMMAHI

EP-060 Soil Preparation, rev 0

EP-100 Ge(Li) Preparation for Environmental Samples,

rev 0

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 08/14/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0409

METHOD SUMMARY
PLUTONIUM, ISOTOPIC IN SOLIDS

ALPHA SPECTROSCOPY

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0409

E PERFORMANCE
LAB

LF SAMPLE ID SAMPLE ID

RAN SUF- MAX MA ALIQ PREP DILU- YIELD EPP COUNT FNHM DRIFT DAYS

TEST FIX pCi/g g FAC TION % % min key XeV HELD PREPARED

Preparation batch 6880-096 2u prep

B0VFL1 N905124-01

SOVPL2 N905124-02

BOVFL3 N905124-03

BOVFL4 N905124-04

BOVFL5 N905124-05

BOVFL6 N905124-06

BOVPM3 N905124-07

BOVFM4 N905124-08

BOVPM5 N905124-09

BHVEM6 N905124-10

ELK (QC ID-30856) N905124-12

LCS (QC ID-30855) N905124-11

Duplicate IN905124-01) N905124-13

(OC ID-30857)

error 5.0 % Reference

0.068 0.500

0.074 0.500

0.066 0.500

0.061 0.500

0.087 0.500

0.042 0.500

0.067 0.500

0.068 0.500

0.070 0.500

0.066 0.500

0.051 0.500
0.045 0.500

0.069 0.500

Lab Notebook 6880 pg.96

57 596

53 599

68 599

68 815

57 527
65 1027

65 526

66 526

72 526

64 526

67 793

85 596
55 793

Nominal values and limits from method 1.0 0.500 20-105 10 100 180

AVERAGES * 2 SD MDA 0.064 * 0.024
FOR 13 SAMPLES YIELD 65 * d

METHOD SUMARIES
Page 4

SUCMRY DATA SECTION

Page 25

F
ANAL-

YZED DETECTR

16 06/03/99

16 06/03/99

16 06/03/99

25 06/03/99

17 06/03/99

20 06/03/99

17 06/03/99

17 06/03/99

17 06/03/99

17 06/03/99

06/03/99

06/03/99

17 06/03/99

06/03

06/03

06/03

06/12

06/04

06/07

06/04

06/04

06/04

06/04

06/04

06/03

06/04

SS-016

SS-001

SS-002

SS-034
SS-006

SS-002

SS-014

SS-001

SS-002
SS-004

SS-001

SS-014

SS-002

PROCEDURES REFERENCE PUPLATE

EP-060 Soil Preparation, rev 0

EP-070 Soil Dissolution, rev 0

EP-940 Plutonium Purification, rev 0

EP-008 Heavy Elements Electroplating, rev 0

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 07/22/99



BHI Sample Management
Phone: (509) 372-9346
FAX: (509) 372-9487

facsimile transmiiial

To ? 4 bst n Fax:

From: Date: -7

Re: Pages:

CC:

Sic

r4t.
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-4
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Cr-?-: Vt

A

xe l



Jul-30-99 11:14A J2.ILL 30 199 il24AR.

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Durncai

From: Bruce Christian

Pages: I

Date: 30 July 1999

Information Request - RESUBMITTAL

110409 - Radiochcmistry

- Page 10 of the data package (gamma scan - method summary) indicates that sample
BOVFLI was run 9 days later than the other samples

INFORMATION RECEIV.D/I

* Page 4 (method summaries - isotopic plutonium) of the data package indicates that
samples BOVFL4 and B0VFE6 were not run analyzed with the other samples of the SDG.

SAM PLE BOVFL4 IS NOT MENTIONED IN THEIR RESPONSE (NEW CASU
NARRATIVR)

5CUFL4 - r CA r c CJ)&9 .4 0e 9 J, & t L A4 rA

Or /J J~/ fl'$f\J ,Oyssk t41r, rd-cdA/ + 0
- Page 8 of the data package indicates that the strontium-90 analysis was conducted before

preparation.

THEIR RESPONSE DOES NOT PROVIDE ANY FURTHER INFORMATION AS TO
PREPARATION DATES VERSUS ANALYSIS DA S

1,2,e.e Zf rt r3 , ur IF- c - r-



Test SR Matrix SOLID

SDG 7128

Contact L.A. Johnson

METHOD PERFORMANCE
LAB

CLIENT SAMPLE ID SAMPLE ID

Preparation batch 6880-096 2a prep

BOVPL1 N905124-01

B0VFL2 N905124-02

BOVFL3 N905124-03

BoVFIA N905124-04

BOVFL5 N905124-05

BOVFL6 N905124-06

BOVFM3 N905124-07

BOVFM4 N905124-08

BOVFM5 N905124-09

BOVFM6 N905124-10

ELK (QC ID-30956) N905124-12

LCS (QC ID-30855) N905124-11

Duplicate (N905124-01) N905124-13

(QC ID-309S7)

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0409

METHOD SUMMARY
TOTAL STRONTIUM IN SOIL

BETA COUNTING

RAW SUF- MAX MDA ALIQ

TEST FIX pCi/g 9

error 10.0 k Reference

0.18 1.00

0.15 1.00

0.43 1.00

0.16 1.00

0.15 1.00

0.15 1.00

0.16 1.00

0.18 1.00

0.15 1.00

0.16 1.00

0.17 1.00

0.19 1.00

0.15 1.00

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0409

PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS

FAC TION % % min keV ReV HELD PREPARED

Lab Notebook 6880 pg.96

84

81

30

91

90

96

90

88

92

82
75

72

89

400

200

400

400

400

400

400

400

400

400

400

400

400

14 05/31/99

14 05/31/99

14 05/11/99

14 05/31/99

14 05/31/99

14 05/31/99

14 05/31/99

14 05/31/99

14 05/31/99
14 05/31/99

05/31/99

05/31/99

14 05/31/99

ANAL-

YZED

06/01

06/01

06/01

06/01

06/01

06/01

06/01

06/01

06/01

06/01

06/01

06/01

06/01

DETECTOR

GRB-201

GRB-202

GRB-203

GRB-204

GRB-205

GRB-206

GRB-207

GRB-208

GRB-229

GRB-230

GRB-203

GRB-231

GRB-204

Nominal values and limits from method 1.0 1.00 100 180

PROCEDURES RP-500 Strontium - Initial Separation, rev 0

RP-519 Strontium-89,90 Demounting and Yttrium

Purification, rev 0

AVERAGES * 2 SD MDA 0.18 t 0.15

FOR 13 SAMPLES YIELD 82 t 34

METHOD SUMMARIE S

Page 8

SUMMARY DATA SECTION

Page 29

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Porm DVD-CMS

Version 3.06

Report date 07/22/99



. ....... ............. ...................................... TRANSMISSION RESULT REPORT . .... ... .(AUG 05 '99

BHI S&D MANAGEMENT 509

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE OPTION

074 MEMORY TX

TEL NO.

3755151

PAGE

03/03

09: 49AM)--....... ---..

372 9487

(AUTO) .-......... *

RESULT

OK

ERRORS

1) HANG UP OR LINE FAIL 2) BUSY 3) NO ANSWER 4) NO FACSIMILE CONNECTION

BHI Sampl Mimngement
Phone: (500) 1724.146
FAX: (509) 372-9487

facsimile transmittal

To: 1 4 ) Fax: 71"-5f)f)
From: R Alror Date: r

Re: Pages:

CC:

D-Quek1#uei.W aflJi.. t Lac



FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 23 July 1999

Information Request

H0409 - Radiochemistry

* Page 10 of the data package (gamma scan - method summary) indicates that sample
BOVFL 1 was run 9 days later than the other samples

* Page 4 (method summaries - isotopic plutonium) of the data package indicates that
samples BOVFL4 and BOVFL6 were not run analyzed with the other samples of the SDG.

* Page 8 of the data package indicates that the strontium-90 analysis was conducted before
preparation.



Jul-30-99 11:14A
JUL 30 '9 11;2"4AR 2

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
5(19-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: I

Date: 30 July 1999

Information Rcquest - RESUBMITTAL

110409 - Radiuchcmnistry

- Page 10 of the data package (gamma scan - method summary) indicates that sample
BOVFLI was run 9 days later than the other samples

INFORMATION RECEIVED/v

* Page 4 (method summaries - isotopic plutonium) ofthe data package indicates that
samples BOVFL4 and 110VFI,6 were not run analyzed with the other samples of the SDG.

SAMP .F BOVFL4 IS NOT MENTIONED IN THEIR RESPONSE (NEW CASE
NARRATIVR)

- Page 8 of the data package indicates (hat the strontium-90 analysis was conducted hefore
preparation.

THEM RESPONSE DOES NOT PROVIDE ANY FURTHER INFORMATION AS TO
PREPARATION DATES VERSUS ANALYSIS DATHS



FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 22 July 1999

Information Request

H0409 - Radiochemistry

Page 8 of the data package indicates that the strontium-90 analysis was conducted before
preparation.



FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 22 July 1999

Information Request

H0409 - Radiochemistry

Page 10 of the data package indicates that the gamma spec duplicate was run 7 days before the
original.



FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 22 July 1999

Information Request

H0409 - Radiochemistry

Page 4 (method summaries - isotopic plutonium) of the data package indicates that samples
BOVFL4 and BOVFL6 were not run with the sample data group.



FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 22 July 1999

Information Request

H0409 - Radiochemistry

Page 10 of the data package (method summaries) indicates that sample BOVFLI was run 9 days
later than the other samples despite having the lowest sample number in the SDG.



FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 22 July 1999

Information Request

H0409 - Radiochemistry

The method blank MDAs are up to 9200 times the TDL. Is this information accurate?


